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EDISON 


new Slabilised Power Supply Units 


Three stabilised voltage outputs are provided by each of the two new Ediswan Power Supply Units 


Dypes R.1260 and R.1280. In each case two major D.C. outputs variable from 0 to 300v. are provided, plus 


a low current D.C, output of reverse polarity. 


Phese units are very suitable power sources for experimental electronic circuits and can frequently be used 
im place ol ah | veral single power supplies. 


Both units work from normal A.C. mains supply and are designed for standard 19" rack mounting or for 


bench use Meters are included, 


SPECIFICATION 


Output Resistance 


I 


Ripple 


Output Circuits 


R AD 


HARING CROSS ROAD, LONDON, W 


of Compa 


ELECTRIC ¢ 


Member « OUup 


SWAN 


Gerrard 8660 Telegri Ediswan, Westcent 
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The *“*‘AVO” Valve Characteristic Meter, 
Mk. IIL is typical of the ingenuity of design 
and high standard of workmanship that 
exemplify all of the multi-range instruments 
in the wide *“*AVQO”’ range. 


It is a comy 
will test quickly any standard receiving valve or 
mall transmitting valve on any of its normal 


t and comprehensive meter that 


laracteristk under condition corresponding to 
a wide range of DA clectrode voltage I he 
method of measuring mutual conductance ensure 

that the meter can deal adequately with modern 

TLV. rece ilve It do« many useful jot too 
to mention here but a complet 


criptive pamphlet ts available on applicatio 


List Price £75 complete with Instruction Book 
and Valve Data Manual 


> 
Y 
he 


AVOCET HOUSE + 92-96 VAUXHALL BRIDGE ROAD + LONDON «+ S.W.I * ViCtoria 3404 (9 lines) 


SPECTALISED 
SOLDERING 
EQUIPMENT 


MODELS 


Bit’ (Instrument Work) 
List 70 


re Bit (Factory Bench Line 
Assembly) List 64 


i 


{ Bit (Ceneral Tagging) 
List 107 


Al Models Solder Pol 
& Cable Strippers, Et 


Manufactured to meet 


Voltage Supplies from 
6/7v. to 230/50v 


ADCOLE 


(Regd Trade Mart) 


SOLDERING INSTRUMENTS 


ILLUSTRATED 


DETACHABLE +” BIT MODEL 
LIST 64 


For Factory Bench Line 
Assembly 


PROTECTIVE SHIELD 
LIST 68 


British, Foreign Pats. 
and Registered Designs 


REPRESENTED IN 
CANADA SOUTH AFRICA 
SWEDEN FRANCE 


SWITZERLAND FAR EAST 
ETC. 


Wi lor | 


ADCOLA 


PRODUCTS LTD 


GAUDEN ROAD, 
CLAPHAM HIGH STREET, 
LONDON, S.W.4 


Telephone : MACaulay 310! & 4272 


WE. 
_\ POWER 
/ TRANSFORMERS 


} 


H.F. power transformers of outstanding « 
ciency are the latest additions to the Mullard 
range of high quality components design: 
around Ferroxcube magnetic cores 
Utilising the unique characteristics of Ferr« 
cube to the full, Mullard H.F. transformers ar 
maller, lighter, and less costly than trar 
formers using alternative core materials, The 
advantages are particuiarly marked in tran 
formers required to handle powers of up to 2kW 
between the frequency range 2kc/s to 2M: 
Mullard transformers are already finding wide 
use inapplications as diverse as ultrasonic H.} 
power generators and aircraft power pach 
RATING . UP TO 2 kw operating from an aircraft's normal A.C. sup 
ply. In the latter application, the low leakags 
field of Ferroxcube can eliminate the need for 


external screening, thereby reducing the siz 


FREQUENCY RANGE .2 Kes to 2 Me's | 


and weight of the transformer even furthe! 
with all Mullard high quality component 


these H.F.. power transformers are designed and 


built to engineers’ individual specifications 


U ‘ 
vw 


rite now for details of the complete range o 


components available under this service 


‘Ticonal’ permanent magnets 
Mullar Magnadur ceramic magnets 
———- . Ferroxcube magnetic cores 


COMPONENTS DIVISION «+ CENTURY HOUSE + SHAFTESBURY AVENUE 


Attention ig 


‘Tray Wn 


to the EDDYSTONE 7/70 


Specially suited for 

Monitoring, 
Field Tesks, 
Laboratory. 


uperbly engineered and of ad 

the two models offered 

rical characteristics and 

constructed for service in any climate 

d e " has continuous AM FM coverage from 19 Mc 5 

Vid ms OUR 150 Mc's to 500 Mc's. Both 


emblies of unique design and 


OV ncorporat irret tuning as a 
ng high reliabilit Self-contained ven operated from a.c. mains and with 
‘e0 e 
DSI ma) vision for use on external er s es illy descriptive terature with illustra 
~ ons and performance curves av r 
Manufactured by STRATTON & Co. Ltd. BIRMINGHAM 31 
, , 
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Master Link .. 


WM mobile "laenmmnsiontion, 
Gee Vibrators 


Where the need for immediate transmission of information or instructions is 
of vital importance, mobile tele-communication equipment plays an increasingly 
important role—especially where direct contact between base and field operator, 
vehicle and base, or vehicle to vehicle is necessary in the interests of increased 
efhiciency and lower operating costs. 

Ihe success of such communication over distance lies in the consistent 
efficiency of one component... the Vibrator. Without it, and its ability to with 
stand sustained usage and shock, mobile tele-communication cannot function, 

For use where the power consumption does not exceed 30 watts, Wearite 
Vibrators have been specifically designed for long and dependable service, 
whatever the extremes of climate, and match up to the exacting requirements 
of the radio and electronics industry. 


Ihe main structure of a Wearite Vibrator is of steel and mica, so that 
expansion at varying temperature is uniform, the base being sealed by the 
special Wearite process. Main contacts are ground to extreme limits of 
flatness and consistent starting efficiency is obtained by the use of non- 
tarnishable precious metal driving contacts. 

A complete range—synchronous, non-synchronous and split reed syn- 
chronous—is* available; all are fitted with standard American bases, usually 
interchangeable with their equivalent type, and acoustically and electrically 
shieided by a sponge-rubber lined metal can. Nominal frequency is 105 cycles 


Go Vibrapower Units 


Wearite Vibrapower Units, completely self-contained, 


provide a supply of H.T. power from 6 or 12 volt D.C, 
sources, such as a large capacity accumulator. They include 
a tapped transformer permitting selection of output voltage, 
buffer capacitors and basic R.F. filtering. A synchronous 
elf-rectifying) Vibrator is used, type according to input 
voltage. Provision is made for the earth input pole to be 
onnected to positive or negative as required. H.T. smooth- 
ing is not included and must be externally connected. Units 


are completely screened and mounted on rubber buffers to 


prevent transmission of vibration to other equipment. 
Full details of Wearite Vibrator and Vibrapower Units 


are available on request. 


brators are manufactured under licence from 


Oak Mfg. Co., lil. U.S.A 


WRIGHT & WEAIRE LTD 


31 SLOANE STREET, LONDON, S.W.I 
Telephone: SLOANE 2214/5 and 1510 
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MICROSECOND CHRONOMETER 


This equipment is designed to measure small intervals of time to 


a high order of accuracy and two ranges are provided 


. in steps of | usec. 


to 10 sec. in steps of 10 usec. 


Accuracy of each range is better than 0.005%, the step 
interval, 


Full details on this and other ‘ Cintel’ Chronometers are available 
on request 


CINEMA 


WORSLEY BRIDGE ROAC LONDON ° S.E.26 
HITHER GREEN 4600 


SALES AND SERVICING AGENTS 
Hawnt & Co. Led., 59 Moor St. Birmingham, 4 
Atkins, Robertson & Whiteford Led., 100 Torrisdale Street, Glasgow, $.2 


F. C. Robinson & Partners Led., 122 Seymour Grove, Old Trafford, Manchester, 16 
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i DCO 
PRESSURE UNIT 
/ 


Specially designed and developed to meet the need 
SPECIFICATION 


Power Handling Capacity 
10 watts peak i 


Voice Coil impedance 15 ohms 
Frequency Response 120-9000 c.p.s. 
Flux Density 12,000 gauss profitable proposition. 
Pole Piece |.Sin.diameter 


of the P.A. Engineer requiring a compact, efficient unit 
combining good tone with average handling capacity, 


/ at a price that will make the ‘small’ installation a 


HIGH SENSITIVITY. Heavy cross-sectioned cup 


/ 
PRICE £6 ad 1 O . O J with latest anisotropic alloy CP magnet. 


PHASE EQUALISING THROAT. One-piece zinc 
based alloy die-casting. 

SELF-CENTRING DIAPHRAGM ASSEMBLY. Can 
be changed in the field without special tools or soldering 
irow in tf mins. 

SPRING LOADED TERMINALS. Ensure quick and 


DIMENSIONS / positive line termination. 
Dcio=—s OC 2 WEATHERPROOF. Totally enclosed, ensuring protec- 
(without line (with line / 
trs.) trs.) tion when in exposed position, watertight gland cable entry. 
44in 4gin. 


4tin 6gin. | 


42/b 545/b. Manufactured in Gt. Britain by 


i 
3 —e _—_—_ _— — aes 
DC 12 PRESSURE UNIT 


(WITH TRANSFORMER) R | O | . 1, | 
As DC 10 burt fitted with -£ { 

rar y enclosed 100 v line 8) a -@ es 10rTh Cc * 
| transformer tapped 2°5, 5, c)ipot 
7) 


1 12 watts 


| re £7.10.0. 


FERRY WORKS THAMES DITTON, SURREY 
Telephone : EMBerbrox 


Wrmeress Woritp 


Soldering operations are not notably glamorous — but 
how much depends on the efficiency and economy with 
which they are carried out! Always the quality and 
dependability of your own products. Often, in the long 


run, the difference between profit and loss. 


on ENTHOVEN for all your soldering requirements you 
ne in the industry —a name that 
’e in non-ferrous metals and a 


th and development 


»* 
main 
contents 


EN THOVEN sosses excovcr 


ENTHOVEN SOLDERS LTD., 69 UPPER THAMES STREET, LONDON, E.C.4. MANSION HOUSE 4533 
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The first of the Elac 
“e 99 
ELMAG 
Series of 

High Fidelity Units 


9 x 5 Elliptical Speaker 
Type 59T. 


This unit is designed to give good quality at domestic volumes, 
it can be operated successfully in conjunction with a normally good 


receiver. 


Where a Power Output Stage providing more than 4 watts is 
used, 2 or more speakers are recommended. 


Flux Density, 8000 gauss (27,500 Maxwells) Frequency 
Response 40-12,000 Cps. 


RETAIL PRICE 38/2 inc. Tax 
With Transformer 49/4 inc. Tax 


© 
‘LAC 


ELECTRO ACOUSTIC INDUSTRIES LTD 


STAMFORD WORKS. BROAD LAWE TOTTENHAM, 4.15 TEL TOTtenham 0505-9 


WIRFLES: 


WorLD 


May 


Mw- MARCONDS 


IONOSPHERIC SCATTER 


TRANSMITTER 


40 kW TRANSMITTER CONSISTING OF 
TWO INDEPENDENT 20 kW AMPLIFIERS 
WITH FSK EXCITER TYPE HD65 


This transmitter is designed in accordance 
with the most advanced practice for FSK 
(F1) telegraphy transmission. The FSK ex- 
citer type HD65 is a separate unit; it has the 
essential parts duplicated, with automatic 
change-over to the standby equipment on 
failure of the working part. Facilities are 


included for monitoring the FSK waveforms. 


TYPE HS20! 


| 
; 


@ Two independent chains working indivi- 
dually or in parallel greatly improve the 
inherent reliability of the system. 

@ Air cooling throughout, with dust filtering. 

@ Double screening of power stages to reduce 
unwanted radiation and cooling-air noise. 

@ Compact assembly with safety interlocking 


and good access for servicing. 
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can announce... 


IONOSPHERIC SCATTER 


RECEIVER | 


DOUBLE-DIVERSITY RECEIVER TYPE HRI6 


This receiver is designed for the reception of frequency 
shift telegraphy and covers the frequency range 30-60 
Mc/s. It provides: pre-set crystal-controlled frequencies 
as required: motor-driven automatic frequency correc- 
tion, reducing errors of up to 3 kc/s to less than 10 c/s 
mistune: a diversity-path combiner which functions on 
the basis of the signal-to-noise ratios of the individual 


paths. Full metering and monitoring facilities are built in. 


Particular attention has been given to ease of servicing 


and all units are easily accessible. 


Over 80 countries now have Marconi-equipped commumication systems. Many of 


these are still giving trouble-free service after more than 20 years in operation. 


The Lifeiine of Communication 
is in experienced hands 


MARCONI 


Complete Communication Systems 


MARCONIT’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 


Wirecess Wor_p May, 1956 


[Che Loft mounting models 33) 

and 351 are equipped with a 

special bracket for easy mount 

ing in the loft and have sealed 

| onnections to enable them to be 

LIST PRICE 1} | | fitted to the window frame if 
7 required 


Model 35! 


4l/- | The exclusive “U” series of 

, fully assembled Indoor Aerials 
have telescopic rods and rota 
table adjustment to provide pin- 
point reception on any Band 3 
hannel 


and lement array which 
have proved to be the most 
LIST PRICE popular aerials for Band 3 re 
eption in the London area 
52 6 { f are available with three alterna 
* mounting arrangement: 
incorporating 4 { 
Bolt Clamp for attachment to 
existing masts as illustrated 
have been outstanding! su 


‘ 
ii 


Model 350 iC | 


where greater signa 
ounts, the Antiference 
ontains 8 and 10 element 
with a variety of mount 
arrangements All the 
Antiference design 


Mode! 380/1C 
LIST PRICE 


726 


For Combined Band 1/Band 3 


| reception the HIL-O rang 
using our unique electroni 
A 4 coupling, 1s the complete answer 

in ery way Several models 

are available—with or without 

masts and mounting equipment 


Model HL70 
LIST PRICE 


Head only) 87 6 


YOU CAN RELY ON 
* 


All Antiference aerials are fully covered 
and protected by patents or patents 
pending. 


Antiference Limited, Aylesbury, Bucks Telephone : Aylesbury 1467 8/9 EXPERIENCE 


LONDON AYLESBURY TORONTO. CANADA SYDNEY, AUSTRALIA 
Orie/2519 
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INSTRUMENTS 


ADMITTANCE BRIDGE TYPE B.80!1 
1 Me/s—100 Me/s 


balanced and unbalanced measurement 
Equivalent Conductance: 0-100 mmh 
to +230 pF 
9 


2 0°5 pF Accuracy 2%, 01 mm!) 
ne of a range of bridges for use with external source and 
for the measurement of 


e 


aerials, cables, feeder and a 
3s between 15 kc’s and 250 M¢ 


are available for 


omponents and materia! 
yurces and detectors 
sand 50-250 Mc's 


PRICE £150 NET EX WORK 


Se och cad 


COMPONENT BRIDGE TYPE 8B.121 


cp } terminal transforme! 
if Resistar 


+100 M@) 


the measurement 
itance and Inductance in the ra! 
100vF and 100 mH -10,000H, accuracy 2 Direct 
ling f the resistive and reacti 


if 


components ol 


ru measureme 


EX WORKS 


AUDIO WAVEFORM ANALYSER 
TYPE A.321 


ive level 
over a 
Input 
iced 


andard 


NET EX WORKS 


FOR FURTHER DETAILS WRITE OR TELEPHONE 
rHE WAYNE KERR LABORATORIES LTD NEW MALDEN SURREY MALDEN 2202 


A 
Pl, 
PROVOST-PROCTOR 
AMPLIFIER aint 


is distinguished | Sate sommes 


and indicates tt 


by these f damping atta : 
outstanding 


features 


—2 — 


eo an 
Pu Come 


& ¢efee 


eu 


®aDto0 


MAIN AMPLIFIER ATTEN® ereneo 


PYE LIMITED 
CONTROL UNIT CAMBRIDGE . ENGLAND 


PYE LIMITED, AUCKLAND, NEW ZEALAND 

PYE CANADA LTD., TORONTO, CANADA 

PYE (IRELAND) LTD., DUBLIN EIRE 

PYE PTY. LTD., MELBOURNE, AUSTRALIA 

PYE CORPORATION OF AMERICA, 270 PARK AVENUE, NEW YORK 

PYE LIMITED, TUCUMAN 829, BUENOS AIRES 

PYE LIMITED, MEXICO CITY 

PYE RADIO & TELEVISION (PTY.,) LTD., JOHANNESBURG, SOUTH AFRICA 
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MARCONI instruments 
stand the test of time 


Originally designed more than ten 

years ago! Yet the current models of 

the **144” and **329” are still in 
demand and readily available. 


THE MARCONI 
STANDARD 
SIGNAL GENERATOR 


6,000 instruments of this well-established CIRCUIT MAGNIFICATION METER 
eries are in use, and the continuing steady demand Type TF 329G 
proves that the design has withstood the test of time ; 
, , ; Another instrument of long standing 
Che outstanding features of the latest TF 144G are Marconi TF 329G is well known for its reliabilit 
Carrier frequency range, 85 kc/s to 25 Mc/s with wccuracy. The important attributes of the inst 
ilternative ranges down to 20 ke/s. Special models for ir Magnification range, 0 to 500. Internal variabl 
° . . , é 4 1 OV on tor connec 
ise up to 70 Mc/s. Dummy aerial for receiver testing pacitor range, 40 to 45044F; provision for conn 
ting external capacitor or special-purpose test jig 
Alternative mains/battery operation. Incremental Incremental capacitor for Q measurement by bandwith 
tuning at all carrier frequencies. Output range, 1 wV method, Internal oscillator range, 5O kc/s to SO Me 


ti | olt Amplitude modulation up to 715% depth direct measurement of Q at lower frequencies by the 
of an external oscillator 


d by fundamental method. 
The TF 329G can he used in conjuction with an a.f 


cillator to make direct measurements of Q on tele 
indeed on an 


NCarly 


popularity the 


Oo 


iCa 


line transformers at 10 ke/s, or 
freque neies down to SO c/s 


MEASUREMENTS BY @ METER 


MARC ONI AM & FM SIGNAL GENERATORS OSCILLATORS VALY 
LTMETERS POWER METERS OQ METERS BRIDGE 


Vv 


INS | RUMEN T S WAVE ANALYSERS » FREQUENCY STANDARDS © WAVEMETER 


TELEVISION AND RADAR TEST EQUIPMENT 


TYPES FOR THE ARMED FORCE 


TELEPHONE: ST. ALBANS Sé61t6!I 
Telephone: 1408 


HERTFORDSHIRE 
6347 19 The Parade, Leamington Spa 


CO LTD., MARCONI HOUSI STRAND LONDON 


MARCONI! INSTRUMENTS LTO., ST. ALBANS, 


30 Albion Street, Kingston-upon-Hull, Telephone: Hull Central 


MARCONI'S WIRELESS TELEGRAPH 


WrreLess WorLpD May, 1956 
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oo Important to permit of frivolity but what is 


Symbolically—three-phase transformers 
ibout that, CGreorae 
Why, the range that Parmeko have developed to meet th wing demands made by 
equipment that becomes more complicate 1 by the hour 
So Industry turn to Parmeko 
ind Parmeko turn out a new range They're dyine to tell everyone about it— 


why not drop them a line? 


PARMEKO , LEICESTER 


MAKERS OF TRANSFORMERS FOR THE ELECTRONK 


AND ELECTRICAL INDUSTRY 


May, 1956 
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Perfection in miniature 


A stage in the assembly 
of a submimiature 
directly heated beam 
tetrode valve. 


The world’s first Subminiature 

Valves were designed and made by Hivae. 
Continuing research and development. 
together with advanced production facilities in one of 
the world’s most modern factories, still maintain the 


pre-eminence of 


HiVAC VALVES 


COLD CATHODE TUBES WIVAC 
TRANSISTORS 

INDICATOR LAMPS THE thin 
NEON INDICATOR LAMPS 


imiuted 


Electronic Division of 
AUTOMATIC TELEPHONE & ELECTRIC CO, LTD, 
of LONDON and LIVERPOOL 


STONEFIELD WAY, VICTORIA ROAD, SOUTH RUISLIP 
MIDDLESEX, ENGLAND 
Phone: Ruislip 3366 Cables: Hivac, Ruislip 


TELECOMM UONI CATT on 


by &&C. Radio costs less ! 


Over terrain that makes lines and 
cables impractical and costly. 


Operating over a range of about 
0 mil the total cost of a system 
sisting of two complete terminal 


lipments, aerials and feeder cables i 


s less 
than the cost of the copper required to 
lerive a single open-wire pair for the 
provision of equivalent facilities. Relay 
equipment can be provided to 
extend the range 


V.HLF. 
\+—— TRANSMITTER 


V.H.F. 
RECEIVER 


MATCHING 
TRANSFORMER 


CHANNEL 
UNITS 


CARRIER 
FREQUENCY 
~«~—— 4& SIGNALLING 
SUPPLIES 


POWER 
SUPPLY 
UNITS 


MAINS 
SUPPLY 
DISTRIBUTION 


* e * 
EVERYTHING FOR TELECOMMUNICATIONS 
BY OPEN-WIRE LINE, CABLE AND RADIO, OF ENGLA ND 
SINGLE- OR MULTI-CIRCUIT, OR T.V. 
LINK. SHORT, MEDIUM OR LONG HAUL. 


THE GENERAL ELECTRIC COMPANY LTD. of ENGLAND. 
TELEPHONE RADIO AND TELEVISION WORKS—COVENTRY 


THE AUTOMATIC COIL WINDER & ELECTRICAL” VUIPMENT CO. LTD. 
phone: ViCtoria 3404—9 


AVOCET HOUSE 92-96, VAUXHALL BRIDGE ROAD LONDON 5.W.! 


ALPHASIL 


the modern core material 


The inset curves show a comparison between Alphasil cold-reduced grain 


oriented silicon iron and a typical hot-rolled grade (Ferrosil 80). Alphasil 
has a maximum permeability four times that of the hot rolled transformer 
sheet and its core losses are approximately one third. Initial and incre 
mental permeability, stacking factor and ductility are considerably bette: 
than those of hot-rolled sheet 

Alphasil, °013” thick, is produced in sheets up to 120” by 

30” and in coil up to 30 inches wide. Thin Alphasil, -004” 

in thickness, for high frequency work, is also available in 

coil up to about 4} inches wide 


TABLE OF WATTS LOSSES 


ALPHASIL 44 0 62 watts 

ALPHASIL 40 56 watts |b 
ALPHASIL 37 ) 5! watts Ib 
ALPHASIL 33 46 watts /Ib 
ALPHASIL ‘004HF 8-00 watts Ib 


Full technical data will be supplied on request 


RICHARD THOMAS & ,BALDWINS LTD. 
MIDLAND SECTION WILDEN WORK TOURPORT-ON-SEVERN 
HEAD OFFICE 47 PARK STREET, LONDON, W.i 
Above right 
wide 
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For higher fidelity 
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the ‘close-to-perfect’ combination... 


Axiom shh f) 


LOUDSPEAKERS & ENCLOSURES 


LW iy ai : incorporating the 


Acoustical Resistance Unit 


Patent pend 


The AXIOM Loudspeakers are already 
known to be of the highest quality. It is 
now possible to obtain an even highe 
standard of performance from the same 
units by the use of the Acoustical 


Resistance Unit. 


rhe prime object of this device is to pro 
vide the Loudspeaker with correct loading 
at all bass frequencies. In doing this it 
comes about that the necessary enclosurc 
incorporating the A.R.U. requires an in 
ternal volume only two-thirds of that 
needed for a_ conventional reflex 
cabinet for the same loudspeaker. 


One AXIOM 22 Mk. |i oF 
One AXIOM 150 Mk. Hor 
One AUDIOM 60 or 
One AUDIOM 70 


Model 172 A.R.U 


Model 180 A.R.U. One AXIOM 80 
Model 280 A.R.U. Two AXIOM 80 
Model 480 A.R.U. Four AXIOM 80 


Write now for full details of 
Goodmans High Fidelity Range of 


Loudspeakers, Axiom Enclosures and Good rriiazrrs 


Acoustical Resistance Units. 


ROCKBAR CORPORATION INC GOODMANS INDUSTRIES, LTO. 
650 HALSTEAD AVENUE. MAMARONECK, N.Y AXIOM WORKS, WEMBLEY, MIDDx 


Telephone: WEMbley 1200 
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‘ALL-PURPOSE’ 
Oscilloscope...Type 545 


The Tektronix Type 545 is a “fast-rise”’ 
oscilloscope with high-performance 
characteristics. It can write the answers 


to the most difficult problems in high- 
speed pulse analysis on its screen. You 
have only to read them off with full 
assurance of their accuracy 

But the Type 545 is not a specialized 
instrument, useful only in fast-rise 
applications. It is easily adapted to a 
multitude of other applications by in 
expensive plug-in preamplifiers, Along 
with its unique sweep-delay facility, 
this plug-in feature helps make the 
Type 545 the most versatile oscillo 
scope you ever hoped for, Is the Type 
545 the answer to your instrumentation 
problem? 


MAJOR SPECIFICATIONS 


Sweep Range 
0.02 usec/cm to 12 sec/cm 


24 calibrated steps from 0.1 sec/cmto 5 sec/cm 


Vertical Response 
With Type 53/54K Unit plugged-in de to 30 mc, 
risetime 12 millimicroseconds, sensitivity 0.05 v/cm 


24 additional calibrated steps with accurate to 20 v/cm in 9 calibrated steps, input capacitance 


5x magnifier direct 20 f, with 10x probe 8 wuf, with 50x 
Calibration accuracy within 3%. probe aa f 


Sweep Delay *Type 53 /54K Fast-Rise Unit .$125 (48f£) 


Conventional, or triggered jitter-free delay OTHER PLUG-IN PREAMPLIFIERS 
| psec to 0.1 sec in 12 calibrated ranges *Type 53C Dual Trace DC Unit .. $275 (106£) 
*Type 53/54D 


Differential High-Gain DC Unit. ..$145 (56f) 
Versatile Triggering *Type 53/54E 


10-KV Accelerating Potential Differential Low-Level AC Unit... .$165 (63£) 
Square-Wave Amplitude Calibrator 
Balanced 0.2 .sec Delay Network 
DC-Coupled Unblanking 

Electronic Voltage Regulation 


* o/ 
Range accuracy within | %/,, incremental accuracy 
within 0.2% of full scale 


Portiand (Beaverton), Oregon. 
duty if applicable 
Represented in Great Britain by 
LIVINGSTON LABORATORIES, LTD. 
Retcar Street, London N. 19 
*Type 545— Archway 6251 
$1450 (558!) 


' : ‘ 
plus price of desired : ke f 3 
plug-in units. x ° e ron IX, f Ce 
ee a P. 0. BOX 831D + PORTLAND 7, OREGON, U.S.A. 
CYpress 2-2611 + TWX-PD 265 + CABLE: TEKTRONIX 
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Now Uvatlable / 


FERRANTI CERAMIC VALVES 


TRIODE TYPE UL10 


RF Output Power under PULSE Conditions 
Pulse Va 4k\ 


Pulse Duration 2 psec. 


PARE 200 p.p.s. 


| 
T 
| 
| 
| 
; 


| | 

; " 
| ] | fee 1 | | | 
Also suitable for use as C.W. Oscillator or 
Amplifier giving outputs up to 15 Watts at 
frequencies up to 1000 Me/s. 


TRIODE TYPE UL1O 


Less than 2!° x 1° max. dia 


All Ferranti Ceramic Valves have the 


following outstanding advantages 


r 

@ LONG LIFE @ REDUCED DIMENSIONS | LT | 
| 

@ HIGH PEAK EMISSION @ HIGH MECHANICAL STRENGTH FERRANTI 

—_ 


@ HIGH PERMISSIBLE TEMPERATURE OF OPERATION 


FERRANTI LTD © CREWE TOLL ~ FERRY ROAD EDINBURGH 5 
LONDON OFFICE KERN HOUSE 36 KINGSWAY W.C.2 
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When you buy 


a tape recorder CUT <specitarist’ 
your choice will be governed by SO, 
two factors — A.C only, 105-115, | 


Zi ) 200 250 ( 
PRICE AND SPECIFICATION ycl Power Consumy 
“ ’ pproximately \ 
The best tape recorder won't be cheap am Eide 
but it will be good value for money. for 105 2 

; 3 190 : , 
Ihe Grundig ‘Specialist’ TK.820/3-D is the 500 m/A Surge Resisting, 120 m/A Surge Resisting ¢ line-uy 
best value for your money. Its presentation, EF 86, ECC 81, El EL 42, EM 71 metal rectifiers. Main 

tapping panel and fuses in utaneously availabk I'wo tape speed 
\ts versatility, its performance, its push-button and 74 in speed change instantaneous by elec 
track changeover, makes it the onlv possible i ean heavy duty dual speed split phase induction motor 

" rding time (with 1,200 feet ording tape) 2 4) minutes at 
choice for so many people. Provided the nes ge on ; sec: half track secordine, wack 
machine has the facilities, appearance and ease change without spool reversal: track changeover by press button 
of control you demand, it remains to check  “PProximately 2 seconds. Ts ution semaine Cown to mdicat 
¢ which track was played last rency range 50 — 9,000 cycles at 3} 

whether or not its specification will stand up _ins/sec, 40 — 14,000 at noise is down at least 40 dBs and 
to your requirements wow and flutter less than 0.3%, at 7} ins/sec, less than 0.5%, at 

in cr 


Here 1s the complete technical specifica 
tion of the TK.820/3-D. Read it criti 
cally—and write to us if there 1s anything 


else you would like to knou 
akers: elliptical high-flux permanent magnet moving coil 


inch tweeter St ial four-position speaker control 
of ‘ 
' GRUNDIG | Manet the Hinest tape nections for low impedan xtension speaker and high im 
recorders in the v ‘ ‘ ice external amplifier remote controls 


itomatic stop foil at « pools: fast forward and fast rewind 
approximately tw uinut per full spool Illuminated 
n place indicator: recording level meter by ‘magic eye’, tone 

| for treble or bass emphasi 


earphones. Microphone 
) and radio input socket 
GRUNDIG (Great werete) | LTD., Dept. WW, Overall dimensions inches 9) inches. Weight 
Grrundig House, 39/41 New Ox st., London, W.C.1 approximately 48 Ib 
lclephone: COVent Garden 2 


Retail Price 98 gns. 


Klectrom visi Gas Pu 


Ca. 
Spameeenanaete 


\ 


A new 
scientific advance in 
sound reproduction 


Ambassador introduce n he Expore Model PRG 5656 

va six wave 

Radiogramophones for Hor bands, four with electrica 
, 

band spreading. Garrard 

and Overseas buyers featuring peed record changer 


High Fidelity sound at nn % Home Model PRG/AFM 
extra cost! A new brilliant and 
speed recor 


achievement in scientific kil . rice £79.15.0 


ce 
dispenses with unnec 


essary complicated 
export prices of 
circuitry and multi 


ve range of rece 


loudspeaker systems ‘ : SEraMapnencs 


MmBASSADOR Kadiogtany 


AMBASSADOR RADIO & bd tat bee LTO., PRINCESS WORKS BRIGHOUSE YORKSHIRE 
80 


Brighouse !2 Grams Ambassador, Brighouse 
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useful information on 


ceramic insulation. 


ee nee 
+ rene 


For the convenience of our friends in 


all branches of the electrical industry we 


are issuing this loose leaf catalogue, containing 


information (which will be kept up-to-date by the 


issue of additional pages) on our ceramics. ey 
We invite you to send for a copy of this 


catalogue, the reference number of which is RT.5 


TAYLOR. TUNNICLIFF & CO. LTD., EASTWOOD, STOKE-ON-TRENT Tel . Stoke-on-Trent 25272-5 
TAYLOR TUNNICLIFF(REFRACTORIES) LTD., ALBION WORKS, LONGTON, STAFFS. 
LONDON OFFICE: 125 HIGH HOLBORN, W.C.1_ Tel. Holborn 1951-2 


BRIEF 


Frequency Range 


Calibration Accuracy 


Distortion. 
Hum Level, 


Output. 


Mains Supply. 


> 


>< 


s to 20 k« 


= OSCILLATOR 


SPECIFICATION 


in three 


ranges 


.§ c/8 Up to §O C/S 


I 


per cent above 


Oc/s 


Not greater than 2 ° 
i maximum output, 


Not greater than 0.2 ‘ 


maximum output. 


volts into external load 


600 ohms, balanced 


wr unbalanced, 


50 volts, 40-60 c/s 


This instrument employs a resistance-capacitance oscillator 
circuit, in which the frequency-determining elements have 
been carefully chosen to ensure stability of calibration. The 
oscillator section incorporates a control circuit which main- 
tains the output substantially constant at all frequencies. 
This section is followed by an amplifier and power stage 
providing an output of 20 volts into an external load of 600 
ohms. A surge-limiting circuit is incorporated to prevent 
sudden mains changes from affecting the output of the 
oscillator, Please write for descriptive leaflet. 


> 
SCIENTIFIC(» 


INSTRUMENTS 


W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE, ENGLAND 


BUILD THE JASON “ARGONAUT” M.W./F.M. TUNER 


FOLLOWING THE SUCCESS OF OUR 
F.M. TUNER KIT, WE NOW INTRODUCE 
THIS SUPER-SENSITIVE MW/FM TUNER. 
THE SW'TCHING AND WIRING ARE 
SIMPLE, BUT PERFORMANCE HAS NOT 
BEEN SACRIFICED. THERE IS SPACE ON 
THE CHASSIS FOR POWER PACK AND 
OUTPUT STAGE. THE BUILDING IN 
STRUCTIONS ARE APPEARING _ IN 
MARCH AND APRIL ‘ RADIO CONS 
TRUCTOR ' AND WILL BE AVAILABLE 
AS A REPRINT 


DIAL ASSEMBLY, WITH CHASSIS FLYWHEEL TUNING 
JACKSON BROS 4 GANG CONDENSER, GLASS SCALE CALI- 
BRATED, WITH STATION NAMES ON BOTH BANDS €3-18-0 
ALL COILS INCLUDING RATIO DETECTOR, MW COILS AND TWIN IF’S £2-17-9 


AVAILABLE FROM OUR USUAL STOCKISTS INCLUDING CLYNE RADIO, HOME RADIO OF MITCHAM, SMITH'’S 
EDGWARE ROAD ETC. APPROX. TOTAL COST TO BUILD £16-0-0 


THE JASON MOTOR & ELECTRONIC Co. 


328 Cricklewood Lane 
LONDON N.W.2 Telephone SPE. 7050 
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ALUMINISED 


Cathode Ray 
7203A 14’ Tubes 


Longer tube life. 
Brighter Picture. 
Better Contrast. 
improved Daylight Viewing. 


® Elimination of lon Burn. 


An external conductive coating is provided. 

This in conjunction with the internal 

graphite coating forms a capacitor which 

may be used to provide smoothing for the 7401A 17" 
E.H.T. supply 


7203A 14” 7401A 17 


Screen 

Fluorescent colour W hite White 

Useful screen area 291 mm. x 218 mm, 362 mm. x 273 wm 
Picture diagonal 323 mr 390 mm 


Scanning Angie 70 


Base 
Heater ratings: 
For further Vh 

details th 
write to the Typical O 

ypica perating 
G.E.C. Valve Conditions 
and Va 14kV 16kV 

Electronics Vg for cut-off -45V to -90V -SIV to -102V 
Ib 100 uA peak | 100 vA peak 
Modulator drive 
voltage 25V peak 5V peak 


Department 


THE GENERAL ELECTRIC COMPANY LIMITED, MAGNET HOUSE, KINGSWAY, 
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NEW ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


Wustrated are a few signal lamps 
taken from our wide range The 
insulation of every Arcolectric signal 
lamp will resist a flash test of 1,500 
volts A.C The S.L.90 illustrated 
here is a typical Arcolectric low 
voltage signal lampholder. It is 
designed to accept popular M.E.S 
bulbs. The bulb is accessible from 
front or rear of panel. The domed 
plastic lens surrounded by a polished S.| 
chrome bezel gives a most attrac 
tive panel appearance This holder 
can be fixed in a single din. hole 
The mains voltage signal lamp 
SL88'N is supplied complete with an 
M.E.S. neon tube and a suitable 
series resistance 


Write om Catalogue No. 129 


ARCOLECTRIC 


WITCHES: LTO 
a LS $.L.82 


CENTRAL AVENUE, WEST MOLESEY, SURREY TELEPHONE: MOLESEY 4336 (3 LINES, 


$.L.92 


rHE GUARANTEED COMPONENTS DESCRIBED BELOW 
HAVE BEEN ACCLAIMED BY THOUSANDS AS THE 
FINEST OBTAINABLE. 
Full constructional detail point-to-point wiring diagram and 
alignment instructions are given in our Technical Bulletin DTB.8 
price 1/6. 
F.M. SCALE. A bronze finished scale with yellow markings 
0-20 Log) for use with all types of F.M. tuners or receivers. Con 
isting of metal scale, pointer, cord drive spindle, pulleys, 2)in 
drum, cord and instructions for the assembly of the cord drive 
Ihe scale measures 5 Jin. and is for a cabinet aperture of 
1 ljin., price 9 -. 
RDT.1/10.7 Me's. A transformer for use in ratio discriminator 
type circuits Can size lin. square 2hin. high Secondary 
winding of bifilar construction, iron dust core tuning, polystyrene 
formers and silver mica condensers, price 12/6, 
PDT.1/10.7 Mc/s. A miniature phase discriminator transformer 
for use in frequency modulation detector circuits where the limiter 
Foster-Seeley type of circuit is employed. Designed for carrier 
- WT 250 6OmA deviation of 75 Ke/s Qk 1.5 Screening can 1} in 
TUNING POWER REQUIRED: Wins 6.3. 1-5 juare, price 9 -. 
IFT.11/10.7 Mec’s. A miniature I.F. transformer of nominal fr 
yuency 10.7 Mc/s. The transformer is primarily intended for th« 
LI tages of frequency modulation receivers and converters The 
Q of each winding is 90 and the coupling critical. Dimensions 
is PDT.1, price 6/-. 
IFT.11/10.7L. As IPT. yut with secondary tap for limiter input circuits, price 6/-. 


Coil Type Li, Tl, and T2. e co re $f ally designed for use in the MAXI-Q”"’ F.M. TUNER, price 3/11 each 
Chassis and screens for the above unit, completely punched in aluminium, price 7 6. 


 promareee ¢ from all reputat r direct ks. GENERAL CATALOGUI ring techmcal information on full range 
of component -~f t fre 


DENCO (CLACTON) LTD. 357/9 Old Road, Clacton-on-Sea, Essex 


STOP PRESS: 


* MAXI-Q "’ F.M. TUNER UNIT assembled and valved at OSRAM” F.M. TUNER completely assembled 
£9/19 6 in val i at £30 16 - 


and 
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two input signals displayed for direct compari- 
son and their characteristics accurately measured 
by the turn of a knob... such are the facilities 
and convenience afforded by the Mullard Dual 
lrace Oscilloscope, type L.101 
Well-engineered and reliable, the L.101 
Oscilloscope is the oscilloscope where the demand 
is for a high grade general purpose instrument. It 
employs two identical amplifiers with band- 
widths of 4 Mc/s irrespective of sensitivity. Each 
amplifier is aligned for good transient response, 
has a rise time of 0.1 «sec, and a maximum 
sensitivity of 20 mV pk-pk/cm 
The time base may be free running, synchro- 
nised or triggered. Its velocity is continuously 
variable between 0.1 «sec/cm and 10 msec/cm. 
Both time and voltage may be measured by the 
nul method and a well-regulated power supply 
preserves calibration accuracy. 


® Post Deflection Acceleration gives a brighter 
display at low repetition rates 
mar k ® R.C. Probe ensures that only negligible damping 
is imposed on high impedance circuits, (This 
probe is also available to users of the Mark |! 
<= features aw sh 
Improved Triggering Circuit starts the time base 
with the minimum delay from either positive or 
negative signals of only 14V amplitude 


Full details of the L.101 Mark 2 are readily available from Mullard at the address below or from any 
of their distributors 


Belfast: James Lowden & Co. Ltd., Tel. 57518. Birmingham: Gothic Electrical Supplies Ltd., Tel. CEN 5531. 

Bristol: T. Neesham & Co. Ltd., Tel. 22732. Glasgow: Land Speight & Co. Ltd., Tel. CEN 1082. 

Manchester: F. C. Robinson & Ptners. Ltd., Tel. Choriton 5366. Newcastle: Electricals Ltd., Tel. 28417. 
London: Mullard Equipment Division, Tel. CHA 8421, 


Mullard GBA rvcnssne nscrnont sour 


MULLARD LIMITED, EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
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HARTLEY-TURNER 
SOUND EQUIPMENT 


THE HARTLEY-TURNER 
“315” LOUDSPEAKER 


NOW AVAILABLE WITH EITHER 
4OHMS OR I5 OHMS SPECIAL COIL 


The a Tate 


performance normally associated with far 


Loudspeaker brings a 


more expensive systems within the range 
of most pocket [he unique construction 
gives results that are the closest approach 
to the live” performance obtainable at a 
similar price 


IF YOU WANT HIGH-FIDELITY 
YOU NEED THE *315” 


Specification 

Power Handling Capacity 15 Watts Peak AC 
Flux Density 
Speech Coil Impedan + or 15 ohms (Please 


tate requirements on 
order 


14,000 Gau 


Fundamental R 


Frequency Range 

Overall Diameter 

Overall Depth 

Nett weight j 8 Ozs 
Packed weight lt Y oz 


Chassis Die cast non-magnetic 
alloy 


List Price - £10 10 0 


H. A. HARTLEY CO. LTD. 


66, WOODHILL, WOOLWICH, 
LONDON, S.E.18. 
Phone : Woolwich 2020. Ext. CB32 
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WHY ENGINEERS SPECIFY 


potentiometers -— 


Egen Potentiometers are based on long experience of 
requirements of television and electronic equipment 
manufacturers, In design, dependability, accuracy and 
freedom from wear they are outstanding, but, above all, 
they are completely NOISELESS. 


DUAL POTENTIOMETERS 
with concentric operating 
spindles. The new Egen 
Dual Potentiometers in- 
corporate all these out- 
standing design features 
— multiple contact 


e rotors, smooth easy 

nn , movement, thorough 

‘ J screening between sec 

7 tions, plus a convenient 

soldering tag for earth- 

ing screened connec- 

tions on each metal case. Switch and Potentiometer soldering tags 

are of high-grade brass heavily silver plated for easy soldering ; they 

are positively located and withstand soldering heat and bending 

without loss of rigidity. Control spindles can be supplied to suit 
customers requirements 


PRE-SET POTENTIOMETERS. Com- 
pletely enclosed in high-grade 
phenolic mouldings. Solder tags 
heavily silver plated for quick sol- 
dering. Fully insulated spindles 
with integral control knobs. Tap- 
ped for 2-hole 6 B.A. fixing on ? 
centres. Type 126, wire-wound. 
Type 127, carbon 


STANDARD CARBON POTENTIO- 
METERS. Made by an entirely 
new method ensuring a highly 
stable resistance element, which 
is also very durable. Silent and 
smooth in operation, these 
controls offer both mechanical 
and electrical reliability. Sol- 
dering tags are heavily silver 
plated to resist oxidisation, and 
the mains switch has an efficient 
quick make-and-break action. 


PRE-SET RESISTOR. This has a wire-wound resistance element, 
traversed by a nickel-silver slider. Adjustment is effected by a 
worm drive spindle ficted with a knurled and slotted knob. This 
component is smooth and 

noiseless in action and is 

designed to meet the many 

and varied requirements of 

the Electror Industry 

Egen pre-set resistors can 

be supplied in multi-bank 

assemblies to suit individual 

requirements There are 

also twin-track models, and 

types with an electrically 

divided slider, giving adjust- 

ment on two resistors with 

one operation 


EGEN ELECTRIC LTD. Charfleet Industrial Estate, 
Canvey Island, Essex - Phone: Canvey Island 691/2 


MA 
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For vivid 
lifelike sound— 


~ 


Expert recordists and sound tech- 
nicians all over the world prefer 3M 
magnetic recording tapes, especially 
for high-precision recording of vocal, 
instrumental, or mechanical sound. 


YOU PAY NO EXTRA FOR 
THE SUPERIOR QUALITY 
OF ‘SCOTCH BOY’ 


For faithfulness and clarity, and free- 
dom from background noise, make 
your recordings on ‘SCOTCH BOY’. This 
tape has an unrivalled reputation in 
research laboratories, when the success 
of vital experiments depends on the 
precise measurement and reproduction 
of sound. 


Make YOUR recordings on 


ry) 


‘ScoTCH BOY’ 


magnetic recording tape 


REGD, TRADE MARE 


(3M) MINNESOTA MINING & MANUFACTURING COMPANY LIMITED 


167 STRAND, LONDON, W.C.2 ADDERLEY PARK, BIRMINGHAM 6 - MANCHESTER GLASGOW 


May, 1956 
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MULTITONE Mugen 


SPECIALIZE 
in equipment for the DEAF 


and for PHYSIOTHERAPY 


Make contact with Ardente Acoustic Labora- 
tories Limited, for details of high-quality 
Miniature Earphones, Transformers ,Switches, 
Volume Controls, Plugs and Sockets; also of 
the widely-known ARDENTE Hearing Aids. 


The ADAPHONE The Finger-Tin VOLUME CONTROL 


enables the deaf to hear TV and Radio pro- 
grammes in comfort and safety and with a clarity 
unobtainable when using a hearing aid for this 
purpose It is also ideal those with normal 
hearing who wish to hear the programmes with- 
out disturbing others 

Ihe Adaphone has an attractive grey plastic case 
(3in. x 2in. x Ijin Weighted straps hold it 
in position on any chair arm. The input is any 
matched for 2 to 10 ohms connection and the Thick ne ‘ ly ence 

transformer tested to withstand 2,000 volts D.C. Length of Contact 110” (2.8 ma 

The listener can adjust the volume to his in- Tho minleture fasertip Volume Concrol is widely. ened ta 
dividual need without affecting the loudspeaker small radios, hearing aids and electronic equipment as a 
volume dust-sealed potentiometer or volume control 

lone control is obtained by alternative output Its unique construction, with bearing surfaces at the periphery 
sockets Normal’ and ‘ High.’ ensures that rotation of the control is wobble-free. The side 
Ihe M3 model has Automatic Volume Com- plates, which do not rotate, are slightly proud of the peripheraj 
rotating ring, enabling the control to fit tightly in any slot 
Pressios: without fouling when turned 
A low-impedance insert-type magnetic miniatur« 


Semi-logarithmic and near laws are available in all values 


receiver of D.C. resistance 30-40 ohms 1s supplied between SKG and 3MQ; in addition, logarithmic laws are 


but a bone-conduction receiver is available in- available in all values above |OKQ up to IMQ 


stead, at extra cost, for those who pret r it Life-tests (ac 30 mplete cycles per minute) up to 30,000 


cycles on production samples, plus rigid mechanical and elec 

MODEL M4 ymplete w ’ ture earpiece trical tests of each individual unit, guarantee a reliable product 
standard earmould, and lead aw io 

MODEL M3. Incorporating Automatic Volume THE SUB-MINIATURE TRANSISTOR TRANSFORMER 
Compression, complete as above as is 0 will be featured in a following advertisement 

MODEL MS. Incorporating Loudspeaker Switch details will gladly be sent on request ' »2, 
for * siler stening as is 0 1} 


~ 


Obtainat 


sadness ieee ARDENTE touronns 


Inquiries should be addressed to ils on request t 


MULTITONE ELECTRIC CO. LTD. ARDENTE ACOUSTIC LABORATORIES LTD. 
223-227 St. John Street, London, E.C.|1. Springfield Works, Horn Lane, Acton, London W.3 


Telephone: ACOrn 4161-1282 
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POWER CONTROLS \ 


eae 


Rotary Transformers 


Have you a transformer problem ? 
If so, we can help you. We can undertake to develop and 
manufacture rotary transformers to your specification. 


The illustration shows a typical transformer which we are 
manufacturing for a specific requirement. Made for 6, 12 of 
24 volts D.C. input, it can supply a continuous D.C, output 
of 350 volts at 30 mA. or an intermittent output of 310 volts 
at 60 mA. The no-load current consumption is 2.2 amps. at 
11.§ volts and the ripple voltage is less than 6 volts r.m.s. 
on 60 mA. load. The size is only 4-9/16" long by 2-21/32" 
8) terminals. 


Power Controls Ltd., Exning Road, Newmarket, Suffolk 


Telephone: Newmark:t 3181. Telegrams: Powercon, Newmarket 
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WE HAVE DEVELOPED THE AF 

105 to meet the needs of those 

who require high quality radio 

and record reproduction but who 

for reason of expense, or 

of room in existing or prop 

cabinets, cannot consider the 

separate units (Amplifier, Contro - 
Unit, AM and FM Feeders) of i) > 
the normal high-fidelity system ° 
The AF 105 combines all these or 

one compact chassis and = its Three-in-one 
performance is as good as 
better than, all but the 
expensive Amplifier and 


Radiogram Chassis 
ciated units 


AM and FM Tuners and High Fidelity Amplifier on one compact chassis MODEL 


AF 105 


We shali be glad to give you a full demonstration AMPLIFIER AM CIRCUIT 
of this and other models in our Range at our Output: 10 watts, push-pul Coverage l Medium 


Warlters Road showroom (Open 9-6 weekdays Frequency Range: |5-35,000 CF iB Wovrabands 1,000-2,000 Metres ) 
tres 2¢ Metre erres 
and Saturdays) Negative Feedback: 20 48 etres, 30-120 WV 16-50 Metres 
C.P.S. (Over three stages) IF Rejector: 30 dB 
Tone Controls: BA 1S dB 1B Signal/Noise Ratio: 6 microvolts for 12 dB 
TREBLE 10 dB 20 dB Automatic Gain Control. Exceptional Sele 


tivity for Continental recept 


| Post this coupon for descriptive Distortion: Less than .5 at 8 wott 


of Hire Purchase, Home T 
to Armetrong Wireles md 
§ Warlters Road, | jon, WN.7 


BLOCK CAPITALS PLEASE 


Damping Factor 5 
hHium Level:—460 dB at 8 watts 
MODEL A.F. 105 
FM CIRCUIT 

Coverage: 86-102 MC)‘ t 3 rs 
Sensitivity: Better than |Omicro volts Per PRICE “e Cine, P.T.) 

meability Tuning. Freedom from Drift 

Automatic AM Limiting (Hire Purchase or edit Terms are 


4 Noarne 


i Address 


< 
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Another DALY Electronic Achievement 


CAPACITORS IN REDUCED SIZES WITH 
FULL VALUES AND WORKING VOLTAGES 


SEND NOW for new leaflets with up-to-date informat 

this new range of f t 

DALY has succeeded in maintaining full capacity values and 
working volt ages in more compact des gms spec lally suited to 


ultra-modern equipment 


PHOTO-FLASH EQUIPMENT DEAF AIDS PRIVATE TELEPHONE 
INSTALLATIONS AMPLIFIERS D.C. POWER UNITS SPOT 
WELDING EQUIPMENT - TEST-GEAR - MAGNETISATION EQUIPMENT 


; > Behind DALY capacitors lies 20 years of mak ng only 
MOTOR START electrolytics, highly specialized experience which engineers 


throughout the w d are finding invaluable, and which is 


readily available t 


—— | DALY 


CONDENSER SPECIALISTS FOR OVER 20 YEARS 


(CONDENSERS) LTD., WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5 Phone ;: EALING 3127-8-9 Cables : DALYCON LONDON 
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When it’s RELAYS contact 


operated; Series 105 d.c. operated yperated; Series 156 d.c. operated 

Contact ratings up to 10 amps. con- Contact ratings up to 1§ amps 

tinuous. Switching: one to six poles continuous Switching double 

in various combinations. Overall pole change-over or double pok 

size: 2" long by 14" wide by 1}” deep ingle throw. Overall size: 204" o— 
| by 14” wide by1§” deep 


Upper illustration: Serics 100 a.c | Lower illustration: Series 151 a.c. 
| 
| 
| 


Coils are wound for standard voltages up to 250V. A.C, and 140V. D.C. Consumption 
is 3 watts D.C. or 6 V.A., A.C. Coils can be supplied vacuum impregnated 


e for illustrated leaflet 


EXNING ROAD NEWMARKET 


Telegrams: Magnetic Newmarket 


All these items are available 


BRITISH MADE EQUIPMENT 
Amplifiers (comple 


Loudspeakers 
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Tuner and Radio Chassis 
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ORDER SUPPLY CO. 


The Radio Centre 
33 Tottenham Court Road : London : W.! : Tel: MUS 6667 
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Ideal for police, armed services 
meteorological services and oil 


companies in undeveloped territories 


loti 


compact low power Redifon GR 


uitable for point to point and fixed to 


mobile communications over short distances where 


unsuitable for \ iT | Vehu Ie mounted 


i 
tis supplied with AC mains pack, 12 volt 


ronerator. [tis extremeds simple Var cope rate 


Nad ( t s Division 
REDIFON LIMITED BROOMHILI ROAD LONDON, S$.W.18. VANdvke 


1 Wanufacturing Conutpany in the Rediffusion Croup 


Precision 


The se few 
accura WI! 
efficient Operatios 
and can b« 
designed pattern 
coupled with 
Elements pt 


both tor use by 


an indefinitely long lif 


gear. The Company 


Resistive Element 


assemblies, and 


engineers and others 


can obtain furth 


OEPT: S.R.P « K 
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il characteristics 
n precision clectre 


vanced Industr 


inical a 


ition 
f 


ilitate low maintenance cost omplex 


tablished a Production Unit to produ 


inion: to supply complete electro-1 


matters relating to new application 


1 projects calling for Precision isti' 


from 


EMBR SWIND< 


Elements 


Plessey 
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pay 
STERLING 
for your 


American Type 
Valves 


More and more the world’s governments .. . set 
makers . . . laboratories are standardizing on American 
types, valves which are obtainable anywhere in the 4 
world, valves which you can get from BRIMAR withor 
expending dollars. 
BRIMAR valves are readil 
available everywhere, 
and with their cri 
manship, precision of 
manufacture, are 
amongst the finest 
obtainable. 
Efficient... reliable... robust... BRIMAR VALVES are chosen 
for radio and electronic equipments in the fighting services 
and throughout industry. Their rugged dependability can 


contribute so much to your own products. 


BRIMAR everywhere 


= The lalreof Velue 
RIMAR RADIO VALVES 


Grandard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT, ENGLAND. 


WIRELESS 


Take a Pin- 


WorLpb 


AND A MAP OF THE WORLD 


Marconi Instruments are / represented in 
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AFRICA 
ARGENTINE, Bue Aire 
AUSTRALIA, SYONEY 
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BAHAMA ISLANDS, No 
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RAQ,. Baghdad 
SRAEL, Tel Aviv 
ITALY, Ger 
JAPAN 

KENYA 

KOREA, Seou 
KUWAIT, Kuwait 
LEBANON 
LIBYA, Tripol 
MALAYA, Singapore 
NEW ZEALAND, We 
NIGERIA, Lagos 
NORTHERN IRELAND 
NORWAY, Oslo 
NYASALAND, Blantyre 
PAKISTAN, Karacth 
PARAGUAY, A 
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MARCONI 
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MARCONIS 
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Managing 


COMPANY LIMITED 


AM& FM 
VOLTMETERS 
WAVE 


METERS 


Export 


MARCONI HOUSE 


»NAL GENERATORS 


ANALYSERS 


POLAND, Warsaw 
PORTUGAL, Lisbon 
PORTUGUESE EAST 
Lourenco Marques 
SAUDI ARABIA 
SIERRA LEONE 
SPAIN, Madrid 
SUDAN 
SWEDEN, Stockholm 
SWITZERLAND, Zurich 
SYRIA, Damascus 
THAILAND, Bangkok 
TURKEY, Istanbul 
U.S.A., NEW YORK 
JRUGUAY, Montevideo 
VENEZUELA, Caracas 
YUGOSLAVIA, Belgrade 


ledda 


Khartoum 


OSCILLATORS 
POWER METERS Q METERS 


FREQUENCY STANDARDS 


LI “A Ue AYN 


STRAND LONDON 
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68 countries 


AFRICA 


Freetown 


VALVE 
BRIDGES 


WAVE 


TELEVISION AND RADAR TEST EQUIPMENT 
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High Grade 
gee CRYSTALS 
High quality, stable cnarac- by 
teristics, robust construc- 


tion, proven performance, are Srondord 
| 


inherent features of the quartz 

crystal units developed and 

manufactured by S.T.C. 

Crystals in hermetically sealed cans to meet 

the rigid Inter-Service specification; crystals 

in evacuated glass envelopes with wire ends or with valve 

base; G.T. Cut crystals for absolute frequency standards ; high 

frequency Overtone crystals for V.H.F. applications ... these i siiiiailiaiitinatttes 

are the principal types in the S.T.C. range. trated are in hermeticalls 
; - : ; sealed cans equivalent to the 

[here is almost certain to be an S.T.C. quartz crystal unit Inter-Service Style “D” or 

to meet your specification . .. if not, our engineers are Re Anewen OSU. The 


, , unit has been widely adopted 
ready to discuss your special requirements. for use inmodernequipments 


Registered Office: Connaught House, Aldwych, W.C.2 


é Standard Telephones and Cables Limited 
7 


. TELEPHONE LINE DIVISION: NORTH WOOLWICH + LONDON .- E.16 


34 Vir ORI May, 1956 


\ 
_= Gyweroners RADIO 


CATALOGUE 


The full catalogue is available 
free to industrial concerns 
An abridged edition is for- 


warded to private users 


GARDNERS RADIO LTD., Somerford, Christchurch, Hants. Tel. Christchurch 1024 


1,900 types 
HALL ELECTRIC LTD 


T ‘tting Radi . 3 Haltron House, 49-55 Lisson Grove, 
ne eee pllbany London, N.W.1. 


of Receiving and 


Tubes available ex stock ie. sssador 1041 (5 lines) Cables: Hellectric, Londen 


WIRELESS WORLD 


LEADING BROADCASTING 
COMPANIES AND 
RECORDING STUDIOS 


l always 


THE CLOSEST 


APPROACH TO 
THE ORIGINAL 
SOUND... 


Send for illustrated Brochure giving full details of the QUAD II Amplifier 
THE ACOUSTICAL MANUFACTURING CO. 
HUNTINGDON, HUNTS. 


NGI magnetic recording tape 
GIVES ALL FOR THAT LITTLE EXTRA 


nor do scratches impair TAPE tor 


wrding designed for witholding all halts and all faults from 
What's more it prevent ll defeats on re 


as tough as tape can be ) t's based on 


. for that little more initially you get preciou 


hat little extra 


Please write for further det F. A. HUGHES & CO. LTD. 


DEVONSHIRE HOUSE PICCADILLY LONDON WI 


Ielephone: Mayilair 88¢ 


A PERFECT COMPANION TO THE 


Connoisseur’ 


TRANSCRIPTION MOTOR 


We introduce the Super Lightweight Pickup Mark I!. 
p has all these outstanding features: 


to 20.000 \¢ at 33 rp.0 


No other picku 
Frequency ra 
1 grams downwa! j 
Total armature m 1 milligrams suspended on nylon 
Armature retract id if accidentally dropped 
| j . Gramophone fans all over th 
Phe armatur tem is easily replaceable at home mee: i meri Mag OF, eles alle 
100 screening of nagnet to minimise hum Variable 3-speed Gramophon 
needle talk fron to record Motor, 12in. turntable, virtuall 
Voltage output 15 m.V. from L.P. dis ibrationless with mechanical 
yt ad speed change (not braking action 


Immediatel with the Connoisseur Mark I } 
gives finest reproduction 


wy 


Price: Pickup and head, Diamond armature, 68 15 -, pilus P.T. €3,14 10. Head only : 
46/12.-, plus P.T. £2 165. Replaceable Armature System, £4 10)-, plus PT. £1186 Price: £20, plus P.T. £8.11.0. 
Pickup and head, Sapphire armature €5/13)-, plus P.T. €2/6/4. Head only £310 
plus P.T. 41911. Replaceable Armature System €14)-, plus P.T. 10/4 


A.R. SUGDEN & CO. (ENGINEERS) LTD. 


WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Phone: Halifax 69169. Grams: Connoiseur Brighouse. 
OVERSEAS AGENTS MAIN DISTRIBUTORS 

SOUTH AFRICA: W. L. Proct ‘ Lid 41, Strand Street. Cay AUSTRALIA: British Merchandising Pt Ltd., 183, Pitt Street 
Town, CANADA: TI Astral | t ‘ 44, Danforth Road Sydney, and |. H. Magrath (Pry.) Ltd., 208, Little Londsdale Street 
Toronto 13, Ont NEW ZI LN urnbull & Jones Ltd Meibourne. EAST APRICA: International Acradio (East Africa) Ltd 
Head Office, 12 ' ‘la t HONG KONG P.O. B I Nairobi. MALAYA: Eastland Trading Co., 1, Prin 


The Radio People 


LEARN THE PRACTICAL WAY 
— COURSES WITH EQUIPMENT 


With many courses we supply actual equip- 
ment thus combining theory and practice 
in the educational 
The 
designed, remains your property. Courses 
Electronics, 
Draughtsmanship, Carpentry, Photography 
Art, 

S.W. Radio, 

Electricity, Languages, f 


correct sequence. 


equipment, specially prepared and 
Television, 


include: Radio, 


and Commercial 


Amateur 


Mechanics, et¢ 


Equipment supplied upon enrolment and 
remains your property. 


nc ouetencnenenanteitidipatinthcnenteapebeieieninindeenaaiasepages 


INSTITUTES 


THE ONLY POSTAL COLLEGE WHICH 
IS PART OF A WORLD-WIDE 
INDUSTRIAL ORGANISATION 


WirRELESS WoRLD 


POST THE COUPON TODAY 
FOR OUR BROCHURE ON THE 
LATEST METHODS OF HOME 

TRAINING FOR OVER 
150 CAREERS AND HOBBIES 


THE ADVANTAGES OF E.M.I. 


TRAINING 


% The teaching methods are planned to meet 


modern industrial requirements. 


% We offer training in all subjects which provide 
lucrative jobs or interesting hobbies. 


% The student is taken carefully and thoroughly 
through his chosen subject. 


% A tutor Is personally allotted by name to ensure 
private and individual tuition. 


% Free advice covering all aspects of training is given 
to students before and after enrolment with us 


PRIVATE AND 


Customs & 
Excise Officer 
Draughtsmanship 


Accountancy 
Advertising 
Aeronautical 
Engineering 
Automobile 
Engineering 
Banking 
Book-keeping 
Building 
Business 
Management 
Carpentry 
Chemistry 
Civil Service 
Civil Engineering 
Commercial Subjects 
Commercial Art & 
Drawing 


Economics 
Electrical 
Engineering 
Electronics 
Fashion Drawing 
Heating & 
Ventilating 
Engineering 
Industrial 
Administration 
Journalism 
Languages 
Marine 
Engineering 
Mathematics 


INDIVIDUAL TUITION IN YOUR OWN HOME 


M.C.A. Licences 
Mechanical 
Engineering 
Motor Engineering 
Photography 
P.M.G, Licences 
Police 
Production 
Engineering 
Public Speaking 
Radar 
Radio & Television 
Servicing 
Radio Engineering 
Refrigeration 
Retail Shop 
Management 
Salesmanship 
Sanitation 


Secretaryship 
Shorthand & 
Typing 
Sound Recording 
Structural 
Engineering 
Tele- 
communications 
Television 
Time & Motion 
Study 
Tracing 
Welding 
Writing 
Workshop Practice 
Works 
Management 
and many others. 


Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.1.Mech.E., 
L.10.B., AC.C.A., A.C.LS., AM.BrILLRE, AMLLA., City & Guilds Examinations, R.5.A 


Certificates, etc. 


Courses from 19/- per month 


POST 


E.M.1. INSTITUTES Dept. 127k, 
Grove Park Road, London, W.4. 


NAME 


ADDRESS 


SUBJECT(S) OF INTEREST 


THIS COUPON 


(We shall not worry you with personal visits) 


Please send without obligation your FREE book. 


MAY 


TODAY 


We 
Rope 


cannot do the 


Trick but with 


SLEXrpit | 
GQHAFTING 


We can operate any element 
requiring rotation or 
push-pull movement, or 
both, no matter if the 
controlled element is close 
to or at a distance from the 
control point, 


We can operate from an 
accessible point, switches, 
electrical 


and mechanical devices 


valves and other 


located in inaccessible 
places. 
fact, solve 


We can, in your 


problems. 


Flexible 
Handbook 


able to technicians 


Shaft 


avail 


on reque st 


Indian 


ii 


— 


INDUSTRIAL BIVISIa@nw 


BRITANNIA WORKS, 
PANCRAS WAY, LONDON, N.W.! 


a 


Cc 


| 
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RONICS INDUSTRY 
No 1 of a new series 


CO-AXIAL PLUG Part No. 166 


A universal fitting plug 
which effective 
cable and braiding clamp- 
ing, and ensures quick 
and easy fitting. It is 
specifically designed for 
attachment to a wide 
range of cables. e 
It is of robust construction and competitively priced. 
Co-axial plug Part No. 166 is available in large quantities 
and we shall be happy to quote for your requirements. 


CO-AXIAL PLUG Part No. 148 


Ease of ass 
but one 


ensures 


embly is 

of the salient 

features of this two 

piece co-axial plug. 

Itis, like model 166, a 

well designed plug ‘ 

which conforms to 

R.E.C.M.F standards. 

Body finish is bright nickel plating and the plug pin is sil- 
vered. Competitively priced and available in quantities. 


CO-AXIAL SOCKET Part No. 149 


Robust construction, positive con- 
tact and low loss aerial connection 


are the reasons for the success of the 


a wif 

7= 
aS » co-axial socket. Most of the leading 
() , television receiver manufacturers 
“4 y now specify and fit the Aerialite 


Co-axial Socket as a standard item. 


-—-RADIO 
CONNECTING WIRES 


Aerialite connecting wires are being increasingly 
used in the Radio, Television and Electronic Industries 
due to their flexibility, wide colour range and low 
cost. Thermoplastic insulation ensures a higher 
dielectric plus the advantages of greater mechanical 
strength, fire resistance and permanence. Aerialite 
connecting wires are easy to handle, easy to strip, 
and save valuable time on the production floor. 
Please send for leaflets and prices. 


AERIALITE 


LTD. 
HARGREAVES WORKS - CONGLETON - CHESHIRE 


whatever 


the aerial 


there’s a 


BICC Mam Tia? 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
21 BLOOMSBURY STREET, LONDON, W.C.1. 


TAPE DRIVE MECHANISM 


In future thi 


Lhe pr f 
tape drive mechan 
remains unchanged 
available 
ne head 
LDM2 (two head. J tion ft 


und TDMé permits record to 


’ 
nro 
head. 


accutra 


lor fu nforn he KK ipl 1 L to the Manufacturers 


RUDMAN DARLINGTON (ELECTRONICS 
Wednesfield, Staff 


REPORT FROM AUSTRALIA! 


You will be interested to ur that we have recently completed a 
ound installation in one Melbourne’s theatres for the Australian 
production of “ Kismet Ihe installation is made up of three 
complete independent channels and consists of the following 
Neumann Microphones, Model M49, hidden behind footlights; 
Leak T'L/25 Amplifiers, and 12 Super 12/CS/AL Speakers (4 to each 
Channel) mounted in suitable enclosures all around the stage 
Chis type of installation has never been done in any theatre here and 
although theoretically it was quite sound, one cannot help that un 
certain feeling until the equipment is actually in use. However the 
show has now been running for over two months and our installation 
has created a great amount of interest. You will no doubt be in 
SUPER 12/CS’/AL terested to hear that Mr. F. Langford-Smith, editor of “ Radio 
tronic referred to our installation as one of the best he has ever 
heard 
: ; I might add that the two outside microphones are placed on the far 
A high flux density (17,000 corners of the stage with one in the aes which Boon the audience 
lines) gives excellent trans- a completely stereophonic effect. Apart from being able to under- 
ient response and sensitivity stand the quietest word spoken on the stage one is not aware of any 
amplification. The system does however create an amazing sense of 
presence, felt in every part of the theatre 


with wide frequency range, 


We confirm our cable asking you to urge shipment of further Super 12 
units In the absence of Wharfedale Speakers we have already 

Tax free £17 10 , 0 tried other types, but none of them gives us the required effect in 
ibsolutely natural sound reproduction 


Simon Gray (Pty.) Ltd 
MELBOURNE 
Whartedale WIRELESS WORKS LTD 


IDLE, BRADFORD, YORKSHIRE Telephone : Idie 1235-5 Telegrams: Wharfdel, Idie, Bradford 
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$ 


SIEMENS 


CONTACT COOLED 
SELENIUM RECTIFIERS 


10,000,000 sold 


since 1950 


& HALSKE AKTIENGESELLS CHAFT 
BERLIN «© MUWN ve an 


R.H. COLE (OVERSEAS) CTO. 


May, 1956 


WAVEGUIDE COMPONENTS 
for the O-band 


wavemeters and reference cavities, 
standing wave indicators, attenuators, 
directional couplers, waveguide switches, 
° 
made with | liloer precision isolators, crystal holders 
C thermistor mounts, 
drawn or precision electroformed guide, 


waveguide benches and pillar supports, etc. 


All components are based on the standard size WG 22 with internal dimensions 
of 0.280in. by 0.140in. They are normally fitted with U.K. standard, pressurized, 
crewed-ring connectors with plain flanges but choke flanges or U.S.-type 
flanges are also available. The usual external finish is silver plating flashed with 


rhodium (satin chrome for benches and pillar supports). 


For full details write for catalogue (Vi 


HILGER & WATTS LTD., 98 ST. PANCRAS WAY, LONDON, N.W.1_ Tel.: GULLIVER 5571 


Maker f pre ion scier ¢ apparatu more than a centur 


Ceve/Qo/ne7ls 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD. 82 YORK WAY, KING’S CROSS, LONDON N.|I. 


These WESTALITE lightweight high 
temperature rectifiers have been developed 


n conjunction with the Ministry of Supply 


Lay nd are available for operation in ambient 
emperatures of up to 85°C; finishes to 
; RCS. 1000 categories Hl and H2 are 

, 


G)LWESTALITE|@™ 


, iti. METAL RECTIFIERS 


195¢ Wirecess Wor_p 


THE MORGANITE TYPE A 


4 | L alts-conit POTENTIOMETER 


The multi-unit version of the most popular control for radio 
and television. 


Proved in use by all the leading manufacturers. 


Renowned MORGANITE resistance track for minimum noise 
and maximum hard-wearing qualities. 


Fitted with concentric spindle. 


Available with or without the famous MORGANITE D.P. 
Switch approved by all leading Test Authorities meets the 
most stringent trade requirements. 


Manufacturers’ and export enquiries direct to 


Morganite Resistors Limited 
Bede Trading Estate, Jarrow, County Durham. 


Wholesale and retail distributors’ enquiries to 


Edison Swan Electric Co. Ltd. 
155, Charing Cross Road, London, W.C.2. 


Wine Worip May, 1956 


ullers CERAMICS 


FOR INDUSTRY 


High quality material and 
dimensional precision are 
attributes of Bullers die- 
pressed products. 

Prompt delivery at com- 
petitive prices. 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 
eal a4 ; REFRACTORIES PERMALEX & TEMPLEX 
b for high-temperature insulation for capacitors 


“a — ne 
x / BULLERS LIMITED = 
- % MILTON * STOKE-ON-TRENT - STAFFS 
\ Phone: Stoke-on-Trent 21381 (5 lines) « Telegrams & Cables: Bullers, Stoke-on-Trent 
lronworks : 7 
Pr 


TIPTON, STAFFS London Office : 6 LAURENCE POUNTWNEY HILL, E.C.4 
Tig 1691 Phone: MANsion House 9971 


ELECTRICAL REVIEW is complementary to Wireless 
World in the rapidly expanding field of elec- 
tronics, providing a comprehensive survey of the 
progress and needs of each branch of industry. 
Chis weekly journal has for over 80 years been 
Britain’s recognised authority on every aspect of 
the generation, distribution and utilisation of 
electricity. 

In addition, ELECTRICAL REVIEW provides that 
frequent analysis of technical developments and 
news from all spheres of industry which is so 
essential to every progressive electrical engineer. 
Add ELecrricaL Review to your regular reading, 
available from all newsagents or direct from the 
publishers. 

Published Fridays Is. 6d. 

Annual subscription Home and Overseas 

£4 10s. Od. U.S.A. and Canada $14.00. 


: ie SUBUTRIGAL Bevis 


DORSET HOUSE, STAMFORD STREET, LONDON, S.E i 
Photos courtesy G.E.C. 
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rhis new tetrode, the QY3-65, embodies a similar 
technique and construction to the Mullard range 
of all-glass transmitting valves which are already 
well established in communications and industry. 
It has an anode dissipation of 65 watts and a 
maximum frequency of 250 Mc/s and is directly 
interchangeable with the American 4-65A. 


WorRLD 


QY3-65 


V.H.F. POWER TETRODE 


 s 


i 
es 


fi 


{¥ 


Relatively high outputs can be obtained from the 
QY3-65 at low anode voltages, and its quick heat- 
ing filament allows power consumption during 
standby to be reduced to a minimum, 


Write for detailed information on this valve, power 
triodes and other tetrodes made by Mullard, 


MAXIMUM rn CONDITIONS (CLASS C AMPLIFIER) AT SO Mc. Maximum 
T T T T r frequency @ 
Valve Type | Ya Vel ', gt Vin (peak) —_ reduced ratings 
| (Vv) (Vv) (mA) (mA) (Vv) iw) (Me's) 
’ 
QY3-65 (CVI905S) TETRODE 1000 100 is 10 170 214 6 150 
TY¥2-125 (CV1924) TRIODE 71500 | 200 205 40 190 410 6 200 
+ + ; ; 4 
@Yv}-125 (CV21 30) TETRODE 3000 150 167 65 400 400 "4 200 
—_ + + + + + + 
QY4250 (CV2I}I) TETRODE | 4000 | 225 312 9 74 600 80 20 
l l | i | J 


Mullard MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., 
CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, WC2 


MvT i646 


WorLD May, 1956 


Tantalum Mesh 


EXPANDED TANTALUM MESH can be supplied by 
Murex Ltd. in 60, 42 and 30 mesh per linear inch. The overall 
thickness of the mesh can be between ‘004” and ‘007° for the 
60 mesh, from “004” to ‘015” for the 42 mesh and ‘007” to 


Qs 
oe ee eee 
CK KKK KKK ) 
006666666 
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CKO KOK KK ) 
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orernees nae 
KOK KKK Aono fr te anatum mah wl be oud i 
oS. * QO chemical plant. Write for further information. 
x KK) 


015" for the 30 mesh. The maximum 
width of piece which can be supplied is 
59". The material can be supplied either 
as expanded or can be flattened after 


expansion 


”* 


EXAMPLES OF MESH MAGNIFIED 10 TIMES 


MUREX LIMITED 
(Powde 


RAINHAM: ESSEX 
Telegrams : Murex. Ra am Dagenhor 


* Rainham, Essex 3322 
grams: M ain wm Telex Telex 8632 


WEYRA 
_NEW AM-FM. COMPONENTS 


(e - YOR “pets! >< 
— " URS_PIMAN -1« 
wt “Lz0 . _ ea UACTR <<“ _og 


¢ Metallurgy Division) 


THE FIRST ~~ 
nits: DOUBLE LESS 


> USING COMPONENTS = => 
SPECIALLY DESICNED FOR _ THE JOB a 


WEYMOUTH RADIO MANUFACTURING CO., LTD., 
CRESCENT STREET, WEYMOUTH. DORSET. 
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MAGNETIC RECORDER gt 


The finest equipment ever 
designed for mobile service 


Features include : 
Heavy duty design. 
Highest studio fidelity. 
Battery or mains unit operation. 
lull accessibility for maintenance. 
Opuonal built-in test equipment, 
Fully protected for tropical use, 


Optional Syne ropulse system for film use. 


The successful film and radio productions of the Royal Australasian Tour, the Royal 
visit to Nigeria, the 1955-56 Antaretic Expedition, and many other assignments of 


similar importance, have been carried out on these recorders 


LEEVERS-RICH EQUIPMENT LTD., 78b, Hampstead Road, London, N.W.1. us. 1481 


ALL GOODS FULLY 
BUY DIRECT FROM THE GUARANTEED an BUILT 
TO HIGHEST QUALITY and 
MANUFACTURER TECHNICAL STANDARDS 
CHASSIS — ASSEMBLED AND READY FOR USE — FOR RADIO RADIOGRAM 
MODEL PPP 7 moor. HDS eras {SPECIAL 


Bi , ‘ 
AVAILABLE) WALRUT 
. mete hin ns VENEERED 


Goodmans 
speaker, #1 
10in 
Outside panel size 19fin 
19fin. to fit models 
° souteheon, 3, FaPP and H4, and 
7 )DEL | Cream or Brown? can be cut externally to 
” extrusion ) suit your own require 
. ments Suitable for 
Oulpul, wide range tone cox , £14 41 11 re ol Pa ogy Bel Chee, e ons . Mo building into Redioeram 
MODEL Farr valves, 6 watt outpu ith « with latest miniae Autochanger ) a maaan atte 27 6 
Push-Pull" stage, Separate ture Cathode Ray ) ; mapas WHE Swe ag 
Bass and Treble controls £18 18 4 _Tuning Indicator £27 16 0 a Steel Angle Bracket 


CRYSTAL TUNERS FOR HI-FI RECEPTION 


AM FM TUNER CHASSIS 
RECEIVER FM. TUNER | corporatise Pre- 
TUNER — 2 


DUCTION. Out- 
let tor Tape re- 
cording 
sensitivity, 

Grin 

mateh any Power 


\ortion High Gan, 292/10/3| ——- 
We have designed and approved a PRE-AMPLIFIER for the New COLLARO Tape Transcriptor. 

. , 17:99 VILLIERS RD... LONDON. N.W.2 

COMPANY LIMITED ” TELEPHONE: Willesden 6678” A my 


6678 TERMS AVAILABLE 


power Amplifie 
Medium and Le 
devioe IDEAL "FO 


| 
tort 
eal 
vel 
| 
| 
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Full particulars of the G.E.C. range of Selenium 
Rectifiers are available on application to your 
nearest G.E.C. Branch; B.S. & V. Department 
Magnet House, Kingsway, London W.C.2. or 
the address below.) 


SALFORD ELECTRICAL INSTRUMENTS LTD: SALFORD 3:LANCS - 


A SUBSIDIARY OF THE GENERAL ELECTRIC CO LTD OF ENGLAND 


DEFL e CTOR COILS LINE TRANSFORMER 


TELEVISIton COILS 


wo 


Gillone Electric 


LIMITED 


ROCKSTONE WORKS . DOMAN ROAD 
CAMBERLEY . SURREY 
TELEPHONE : CAMBERLEY 2360 


SUPER HIGH FIDELITY THIS YEAR 


Let your ears be your judge . . . crisp, 


sABORATORY BALANCED clear, natural reproduction without coloration 
j P312-2 , with TSL LORENZ speaker units. Ten year 

I engineering and design this speaker 
enable you to design and build up a 

un tem in your own home which will 
truly add the miracle of LIFE to the magic of 


m 


No Extra Cost. You get these extra features at 
n “tra cost with every TSL LORENZ Sound 
y re e of the three spea ystem Greater output and more sensitivity 
: luty rsize speech coil . Super 
gi i magnet Permanently _ flexibk 
IMPROVE ANY self-damped = c¢ Multi-parameter conc 
lly tre | Sealed in air gap 
i Aca ili in titi ult-in centralizing device for perfect gap 
ound System. Round alignment 
melodious +s 1 the 
A Special feature Improve your own H.F. Sound System. 
sity magnet of 17.500 . ; one: 
k plate 


SOUND SYSTEM 


SPECIFICATION LP3i2-2 SPECIFICATION LPH65 


CE FREQUENCY RANGE 20-22,500c’s HIGH FREQUENCY CONE-HORN TYPE TREBLE UNIT 
tin meget y PEAK POWER RATING 40 w.: DIAMETER Bass ; : IMPEDANCE 5 ohms; FREQUENCY RANGE WITH 
Treble 24 inches; DEPTH | es, Treble 2 inches; BAFFLE OPENING SUITABLE HIGH PASS FILTER CONDENSER 2,000- 
10§ inches; SPEECH COIL DIAMETER Bass |.5 hes bs, eble } inch; FUNDA 22,500 « POWER RATING AS A SINGLE UNIT 
MENTAL RESONANCE Ba ble 1,600 c/s: FLUX DENSITY TS 0 jw. PEAK POWER RATING AS A SINGLE 


Bass 17,500 gau Tre , INTERMODULATION PRO UNIT 5S w.; DIAMETER 2; inches; DEPTH 2 
DUCTS under 0.5 CROSSOVER FREQUENCY 2000c/s; FINISH hes; BAFFLE OPENING 2) inches: 


Grey and blue vic ' ' a PRICE 39/6. (including ase Tax) 
RETAIL PRICE £14.19.6. se 7 L) 


. ’ the T NZ LP n sbtained fron 
Exclusively dist the Comm wealth by @ Det Bass-Reflex en e he REN 2-2 ty be ot a) 


TECHNICAL SUPPLIERS | LTD., HUDSON HOUSE, 63 GOLDHAWK RD., LONDON, W.12. SHEpherds Bush 258! 4794 


WIRELESS WORLD 


A NEW TECHNIQUE IN HIGH SPEED 
WAVEFORM MONITORING 


‘PUT IMPEDANCE OF EACH PROBE ° 
A 


capacity divider) 


rox. | pf (input element of variable 


PI 
M SENSITIVITY ¢ 
| Scale Deflection for 1 Vole ing 


Variable from .05 microse 
RECURRENCE RATE OF MONITORED 

100 c/s to 10 ke/s 
CALIBRATION : 

Provision is made for accurate 

measurement of time and voltage 

scales of a waveform 

NTION OF JITTER < 

A circuit is incorporated 

for providing a stable 

isplay when a monitored 


aveform is jittering with 
respect to its driving pulse, 


HIGH SPEED RECURRENT WAVEFORM MONITOR TYPE 500 


The wide bandwidth and high sensitivity 

of the instrument as well as the very high input 

impedance result from the use of a sampling technique. 

During each recurrence a measurement is made of the instantaneous amplitude 

of one point in the waveform, This measurement is amplified and applied to 

the cathode ray tube as one co-ordinate of a graph of the waveform, During 
ibsequent recurrences, instantaneous measurements are made of different 


in 


ts, resulting, after about 100 recurrences, in a complete graph. 


mee )~=METROPOLITAN-VICKERS 


information, 


ELECTRICAL i? RA “ PARK MAN 


Member of the AEI group of companies 


ammmmmmmm Teading Electrical Progress a 


P.O. TYPES TO YOUR 
/~ SPECIFICATION 


pig TYPES 


la or ial COILS and CON 
. [ 0000! and up to BRCOS 
ind HIGH-SPEED TYPES also 


LARGE 


stocxs | KEYSWITCH CO. 


tt, OF ALL POST OFFICE EQUIPMENT 
s Enquiries to Sales Manager, 
KEYSWITCHES 126, KENSAL ROAD, LONDON, W.10 


Telephone LAD 0666 and 4640 


-owards perlection- 
LOWTHER LINEAR AMPLIFIERS 


Exclusive Lowther Design and Build 


The new rang Lowther Linear ” amplifiers surpa 

previous multi-loop feedback or basic ultra linear tech 
nique by the utilisation of the suppressor grid of the 
Mullard power pentode EL34 into the distributed load 


rceult which nnane 


Generous in design, the amplific performance will 
remain at its high laboratory test specification throughout 


many years of use 


his and other Lowther products can be seen at th 
B.S.R.A. Exhibition at the Waldorf Hotel on May 


Lowther Linear Amplifier 26th and 27th. 


LL.1W0 £25 


THE LOWTHER MANUFACTURING COMPANY, 


LOWTHER HOUSE, 8T. MARKS RD., BROMLEY, KENT, ENGLAND. Tel. : RAVensbourne 5225 


Wirecess WortD 


ADVANCE COMPONENTS LTD., ROEBUCK ROAD, HAINAULT, ESSEX. Telephone : HAlnault 4444 


Modern in conception, design and performance, 
the E.2., with its exceptionally wide range, 
not only fulfils to-day’s needs of radio 


and television, but anticipates the requirements 


of tomorrow. More than ordinary care 
has been used in screening and filtering. Asa dAvante 
result, stray field is less than 3. V. at 100 Me/s. 

@ Frequency accuracy of . 1°, extends 


€ 


over the whole range. @ Output voltage 1, V. to S| g na | 
100mv. and approx. lv, at full R.F. Socket. g enera t or 


€ Internal modulation; external modulation to 80°, 


@ A.F. Output variable 0-50v, at 400c/s. 
@ Size 13 10)” = 8. @ Weight 17} lbs. 


100 Kc/s -100 Mc/s ON 


ADVANCE TYPE E2 


FUNDAMENTALS 


LIST PRICE N UK 


£32 210s 


Full Technical Details available in 
Folder WI4 


ADVANCE OOMPONENTS LTD., ROEBUCK ROAD, HAINAULT, ESSEX. Telephone : HAlnault 4444 


54 Wirecess Worip May, 1956 


Manufacturer-to-Consumer policy saves you at least one-third cost! 


We are now specialising in the supply of units for making up 6 p.m., or will deal with enquiries by return of post. Our new 
high-fidelity Kadio and Record-reproducing Equipment for use illustrated Catalogue and Supplement will be a great boon to 
in the Home, small Halls, Schools and Gramophone Societies those desiring high quality equipment for modest expenditure. 
and single items for replacing in existing equipments and Send two 2/d. stamps for your copy now. It may well save you 
radiograms. pounds. All our equipment is on demonstration at our show- 
Our Chief Engineer, who is operating a Technical Guidance room in conjunction with a variety of pick-ups, speakers, etc. 
Service, is available daily, including Saturdays, from 10 a.m. to If you can possibly call we shall be pleased to see and help you. 


No, | ' SYMPHONY AMPLIFIER is a 3-channe No. 2 SYMPHONY” AM/FM TUNER. LENCO GLS56, as GL5S bur 
5-watt Gram/Radio Amplifier witt ‘ shingly flexible Combining all the specifications of the Lor g, Medium and with pickup, €23/7/-. 
tone control You can lift the tb ss, or—and Short wave Superhet AM Tuner and our No. | FM Tuner CONNOISSEUR 3 variable 
here is the unique feature a frequencies to Separate Coil Assemblies and I.F.s. Fully self-powered speeds, £28/8 -. 
suit your own ear characteristics and the record or radio on one chassis. 26 gns. GARRARD 30!, 3 variable 
programme being hear s thus sible to arrange N.R.S. EMPRESS FM/VHF TUNER/ADAPTOR speeds, £26/8/-. 
the frequency-response of the amplifier to a curve equal Fine little job, will plug into any radio and add F.M . mat 
and opposite to the resultant cu other items in 413/1S/-. Magic eye amambhe 4) extra if required. Ditto cea” & LOUDSPEAKER 
the chain so that what fir f er nm the brain is as mounted in beautiful dark walnut cabinet complete witt ° 
per original. This flexibility of control is even moreimpor- magic eye 164 gns. Carriage 7/6 , SYMPHONY BASS 
tant than the nominal linear response of the amplifier SYMPHONY " AM/FM RADIOGRAM CHASSIS. REFLEX CABINET KITS 
as the pickup speaker, etc., are not linear. Independent Very high grade radiogram chassis combining Long 30in. high, consise of fully-cut 
Scratch-Cuct is also fitted and special negative-feedback Medium and Short and V.H.F. bands. Large engraved dial jin. thick, heavy, inert, non- 
circuit employed. The Amplifier can accommodate a wide Push/pull output for high quality. Complete with 10in resonant, patent acoustic board 
variety of records from old 78s to new L.P.s. Input is for Goodmans speaker 26 gns. Carriage and packing 7/6 deflector prate felt, all s 
all types of pickup of 0.1 v. output or more and there is TRANSCRIPTION UNIT ee — — 4c sl 
saan oyinon (ang power) for Radio Tuner. itis available GARRARD MODEL TA WITH TURNOVER ‘Peeker model, Se 
oo match 2/3 or 15 ohms speakers Price It gns. (carriage HEADS AND MODEL TB (for 3-0 siue-in bende —e aay” ng em 
-). Fitted in portable Steel Cabinets, 2 gns. extra available with a variety of pick-up heads. Unit only £9 16 Ready built, (5/> extra 
“ SYMPHONY AMPLIFIERS WITH REMOTE GRAMOPHONE UNITS As above but fully finished in 
CONTROL Both the above model Amplifiers are COLLARO 2010, less pickup, €£14/15'-, with Studio figured wainut veneer with 
available with all controls on a separate Control Panel pickup and transcription cartridge €19/10/- beautiful moulding and speaker 
with up to Aft. flexible cable which simply plugs into the LENCO GLS50, 4-speed continuously variable from above grille, 10in., E14, t2in., €11/10/- 
amplifier. Enables the Amplifier proper to be sat in the 78 r.p.m. to below 16 r.p.m. Special Autostop. Price Other veneers to order 
bottom of @ cabinet whils co Is are mounted with Studic O”" or “P” head or Goldring variable CONSOLE AMPLIFIER 
Conventently hgner up. Extra reluctance head €21/17/10, CABINETS, 33in. high, life- 
No. 2 SYMPHONY AMPLIFIER as No. {| bur LENCO GLS55, as above but without pickup and auto up lid with piano hinge, take 
top but ficced with Special Device for Groove Location Tape Deck, Gram Unit orf 
out Woden mains and output transformers and choke and knob which completely disengages drive-wheel Autochanger, Amplifier, Pre 
Output tapped 3, 7.5 and 15 ohms F provision and uitable for use with any pickup, especially transcription Amplifier, and Radio Feeder 
power for Tuner Competes with the most expensive types and B.). Arm. Price £17/10/4. immediate delivery Unit, finished medium walnut 
amplifiers on the market yet costs only 16 gns. (carriage guaranteed veneer De luxe version 


5 Fitted in portable Steel Ccbiner ' price 12 gns. Oak or maho 

) tte ne 4 2 gns. extra NORTHERN RADIO SERVICES gany veneers and _ Special 
No. | SYMPHONY FM TUNER. High grade It KINGS COLLEGE ROAD, ADELAIDE ROAD, finishes to order Carriage 
instrument with extremely silent background £€15/8)- LONDON, N.W.3 Phone : PRimrose 8314 according to area We will 
Power Pack €3/7/6 Tubes : Swi.s Cottage and Chalk Form, Buses 113 and | quote by return 


with 10-wate Push-pull triode output and triodes throug 


A NEW VERSATILE CONTROL UNIT— 
THE RD SENIOR MK Iil 


An entirely new design introduced to work in « njunction with either the 


JUNIOR or SENIOR amplifiers. Versatile in its applications, it will operate 


from any programme source and features high sensitivity with flexible control 
y z g Y 


MAIN FEATURES 
%& Inputs for p.u. (4 record characteristics), A.M. and F.M. radio, m icrophone 
and tape ye Tape sockets ye High sensitivity p.u. 10-15 m/V + Baxendale 


type bass and treble controls xe 3-position L.P.F. with variable slope control RD SENIOR AMPLIFIER 


£1 4 Providing a standard of reproduction 
limited only by the equipment with 
RD JUNIOR AMPLIFIER which it is used, the SENIOR fulfils 
the requirements of the most 
ambitious home high fidelity system. 
In addition a peak output of 25 watts 
makes it suitable for music societies, 
educational use, etc. 


Designed expressly to meet the 
requirements of the average home 
high fidelity system Use of the 
ENIOR control unit increases flexi- 
bility of control while greater 
sensitivity permits the use of low % 15-20 watts output, p.p. EL34s. 
output VR p.u.s. % Distortion .08%—I5 watts. 

/ te 8-10 watts output, p.p. EL84s. 
# Distortion .12%—8 watts % Fr. Res, .-| DB 20-30,000 c.p.s. 


% Fr. Res .25 DB 20-30,000 c.p.s. % Partridge c-core O.P.T, 


| £17 £28 


Full illustrated literature post free on request. Available from specialist 
dealers in London and the Provinces, or if in any difficulty, please apply direct. 
Trade and Export enquiries invited. 


ROGERS DEVELOPMENTS (€Lectronics) LTD 


RODEVCO HOUSE 116 BLACKHEATH ROAD - GREENWICH LONDON ~- 5&.E.10 Telephone : TiDeway 1723 


WIRELESS WorRLD 


miniaturisation 


The missing link between 


apparently impossible requirements 
and ostensibly inadequate space 
is very often the use of Suflex Polystyrene Capacitors. 
If you are being driven up a tree 
by a problem where reduction of size or weight is essential, 


do please get in touch with us 


Sufiex Polystyrene Capacitors 


e High insulation resistance 


; * Low dielectric loss 
EX © Good capacitance stability 
A quality component which may be economically 
Lenited } used in commercial equipment 
std BAKER STREET, LONDON, W.| 


Telephone > WELbeck 0791 Cables ; Sufiex. Londo 


THE NEW WIDE RANGE 
OSCILLOSCOPE TYPE WM5A (25 Mc/s) 


Precision time, voltage AC/DC measurements without arbitrary graticules or calibrating 
waveforms. 


Sweep delay or return sweep displayed as extra trace gives continuous time display. 
Display expansion greater than 2500:1 on a given range. 

Photo sweep and voltage reference trace with auto-blackout. 

High brilliance fine focus EMITRON €.R.T. with full 10 cms. deflection. 

Variable E.H.T. (1 to 10kV) gives 10 to 1 display expansion with unmodified handwidth. 
Additional stabilised supplies and waveforms for external use. 


Amplifier gating characteristics allow direct application of large AC/DC potentials and 
reduce the attenuator requirements. 


Voltage measurements —100 mV to 500 V (24%), unaffected hy variations in supply, 
C.RT. or amplifier linearity or degree of expansion. 


Time measurements — 20 mS to 100 mS (24%) direct from meter. 


Fully descriptive literature available from 


E.M.I. ELECTRONICS LTD. 


Wiretess Worip 


© 
oat oat vats 


bo > gaze 


Add-on sub-units for performance 
extension, afford :— 


1. Signal Delay 

2, Cathode Follower Probe input 
3. Increased sensitivity 

4. Line Selection (TV applications) 
Other sub-units under development. 


INSTRUMENT DIVISION 
HAYES: MIDDLESEX- ENGLAND 


)Urhall 2468 (Exe. 1013, 655 & 857) 


EVELETTESO VALVEHOLDERS 


You can cut your assembly costs by using these B7G 
and B9A valveholders which carry their own fixing 


eyelets 
There are no loose eyelets to be inserted. 


The unscreened types are available 
with above or below chassis 


mounting fixtures 


@ Below chassis mounting versions can be be supplied with 
integral earthing tags to simplify single point earthing 
of the circuit. The screened types are fitted with 
split skirts for economy and are also fitted with 


integral eartt ing tags 


Full details on request 
THE McMURDO INSTRUMENT co. LtTo. ASHTEAD, SURREY 
Telephone ASHTEAD 340! FLV.2 


+ YOU CAN RELY ON US ” 
Stockists of all Radio and Electronic components for 


manufacturers, laboratories, Educational authorities, 
and the amateur. 


SPECIAL OFFER 
WE HAVE ACQUIRED A LIMITED NUMBER OF THE FOLLOWING NEW INDUCTION 
MOTORS 
RATING AT SYNCHRONOUS SPEED OF 1,500 RPM 220/230 V. 50 c/s 
1 PH CAPACITOR 1/80 H.P. CONT. RATING AT 1,425 R.P.M. COMMERCIAL USE 
1/8th H.P 
SIZE 4 1/4” DIAM. SHAFT | 3/8” x 5/16" 
PRICE COMPLETE WITH CONDENSER 55/- 


* 
MULLARD 510 AMPLIFIER AND G.E.C. 912 AMPLIFIER—ALL PARTS STOCKED 
AND AVAILABLE ON H.P 


INCLUDING ELCOM, BULCIN. TCC, HUNTS, DENCO ETC, 
DETAILED LISTS ON ABOVE AVAILABLE 
ALL AVO, TAYLOR, INSTRUMENTS FROM STOCK 
NEW CATALOGUE AVAILABLE 243d. STAMP 


RADIO SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W-.55. Telephone : EAL. 5737 


Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wed. |! o'clock 


WIRELESS WorLD 


& 
E.H.T. GAPAGITOR 


Type 500 H.T. 
oil-filled capacitor 
in non-metallic case 


DUBILIER CAPACITOR 
00-0005 MFD. 
ISKV.DC.WKG. 
MADE IN ENGLAND 
KF 


— 
LS 
‘ 
; 


44 


Terminations ic” * 4 B.A. | te” * 4B.A. 4” x2BA. 
Tube Size Dia | Len Dia Len Dia Len. 


PLASTIC CASE D.C. Rating 

ELIMINATES 70° C. Wig. Test 

CORONA EFFECTS ff 70) | to Ly 
5OkV. | l10.0kV 
8.0 kV | 16.0 kV 


HERMETICALLY 10.0kV. | 20.0kV 


12.0 kV 24.0 kV 


SEALED iSOkV. | 30.0kV 
18.0 kV. 36.0 kV 
20.0 kV 40.0 kV 


SINGLE HOLE 25.0kV. | 50.0kV 
30.0kV. | 60.0 kV 
FIXING 


The capacitance value is a nominal maximum for a given tube size and 
voltage rating, capacitance tolerance +. 20% 


DUB LAE TR 


DUBILIER CONDENSER CO. (1925) LTD 


DUCON WORKS, VICTORIA RD., NORTH ACTON, W.2. Telephone: ACORN 2241. Telegrams: HIVOLTCON, WESPHONE, LONDON 


WorLp May, 1956 


Spectone 

STEREOPHONIC eo - 
SOUND =| 
REPRODUCTION 


into the Home 


A twinetrack tape repro 
ducer designed to reproduce 
the new Stereosonic ' 
recordings and single track 
nstrument caicu 

the con 

noisseur ig Fidelity * 
of a quality hitherto unattain 
able pe models at 


100 ‘gns. and £165 The Spectone 


WINDSOR Five-fifteen 


Power Amplifier with pre-amplifier. This remark 


able equipment, based on the famous Mullard 

5-10 circuit will meet the most exacting require- 

ments of “high fidelity at an extremely low 

price Treble control continuously variable 

ie from 4.16 db to —15 db at 10 Kc/s. Bass Control 

The living truth congoosenty variable from 18 db to 12 db 
£24.17.6 


Type 123 200 gns. in Sound WRITE FOR COMPREHENSIVE LITERATURE 


r——M. R. SUPPLIES Ltd] *” 


(Established 1995) . @xand now > S&S & Brown 


Viret-class ELECTRICAL MATERIAL 
and fair descriptions, ft * nett 


B.T.H. SHADED ey } mga f —— ‘ p ad aA 4. ' ¥ CA 6 \ ; ™ HEADPHON ES 


torque 


for many lab, and dome ; ted supply at 37/6 FOR MARINE 
MOTORS i ( Co " : 

rer i Conservatively inn ' EQUIPMENT 
Brand sew e186 
mente from et 4 
VHP. GEARED MOTORS IMMEDIATE DELIVERY FROM STOCK wide rn [ Every seagoing 
{ fivet-claes bra xa . od, variable « A) ~ j - 2 
A.C/D©,, Onal ape Either @ y ‘ ‘ ' j vessel in this elec- 
luction A) r ’ 1 ‘ ‘rt 
with capacitor, @8/17/¢ r tint ¢ etaila of m ; ) tronic age relies 
there — coy - ‘is 
HIGH DUTY AIR BLOWERS (or ave it s large and usef on Marine Com- 
ran Beam “1 [2 1 aetior : ¢ . 
Fatlnated deliver Mo. ft va, ¢ engt with munication Equip- 
he@ght 1810 t oO t Veight pr ‘ “ : 
in original case ve " : . ites ‘ ® ment. 
Co., powered - wed 110 » 
ACUDA I 
Diameter of round be t UL \ Tor te " aod me 7 
£10/17/6 (hen K Our contribution is 
SYNCHRONOUS TIME wwITe HES Wee 
a specialised range 


of reliable Headphones 
VARIAG t la. O ' 
va ta nt : , . , which provide ships 
priced unit Cor tow v y18/6 
sheet edinte PHILIPS VARIABLE TRANS G. Brows vide operators with the 
PORMERS, wer s Headphones and asso - 

! a ms mrabie | 9 oe anaes ow yn Ae Bg clearest possible recep- 
" 207 tt Details bLECTROMAGNETIC crass ne , f ses t 
STAMILRES + 627/10. ihc tee son OF at! signate—Moree 
ip to 0,000. | us wuite re rot tl 18 6 Bro ent or speect 
leapatoh od ELECTRIC BELLS we t.t gong a9 n request a tess 

RELAY hy tm 


eultable for 
‘ ) THERMAL DELAY SWITCHES, 4.3 + 

+ minute, 4/6 MINIATURE RELAYS, «1 ‘ em 

coll, §/6. CONDENSERS (paper) 5 mid D.C. « best makes, | 


16 — x7 Gio 
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS v. 6 , oa) K& 7 
memnmcmnrmm icc! | SCBrown, it 


ne 


Immediate delivery of STUART ELECTRIC PUMPS «ll n SHAKESPEARE STREET, WATFORD, HERTS. 
M. R. SUPPLIES, Ltd., 68, New Oxford 8t., London, W.0.1 


Telephone : MUSeum 2958 


Telephone: Watf {/24 
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Hi Gi 


FIDELITY 
plus 


HIG i \ I RSATILITY 
| d b | 

Behind the new RCA High Fidelity Amplifier stands 
over a quarter of a century’s skill and experience 
in designing professional sound reproducing equip- 
ment This Amplifier includes several exclusive 
features entirely new to audio engineering, thus 
making it many years ahead of its time both in 
design and construction.* 


Phe resulting performance will be found to give a new 
meaning to high fidelity reception and a new realism 


to recorded music. 


The RCA High Fidelity Amplifier can be incorporated 
successfully into any existing home audio system. 
Phe versatility of its input and output facilities 
coupled with the wide measure of control afforded 
hy the Pre-Amplifier means that it can be used in 
conjunction with most high quality audio equipment 


RCA PHOTOPHONS LIMITED 
mpany of Radio Corporation of Ame 


Lincoln Way, Windmill Rd., Seshemmaiplibnenes Middx. 


bury-on-Thames 3/0! 


PRE-AMPLIFIER 


INPUTS—Mapnetic Pickup 

B.78. 16 mv input for rated output. 300 c/s Turnover 

6 DB Roll-off at 10 Ke/s. 

A.78. 14 mv input for rated output. 500 c's Turnover 

16 DB Roll-off at 10 Ke/s. 

L.P. 13.5 mv input for rated output. 500 c's Turnover 

12 DB Roll-off at 10 Ke’s. Flattened LF at 50 c/s to 
13 DB 

R:L.A.A. 11.5 mv input for rated output. 500 c's Turn 

over. 14 DB Roll-off at 10 Kc’s. 3 DB Flattening at 

50 ¢/s.5 

Crystal Pickup. .35 volt with inbuilt equalisation from 

constant amplitude to constant velocity output 

enabling switched replaying characteristics to be 

accurately employed. 

Radio/Tape High Level 200 mv. Flat characteristic 

Low level 50 my. Flat characteristic, 

Microphone 6.5 mv for rated output. Flat character 

istic 

Mixer Facilities for microphone input, with radio/tape 

gramo inputs. 

OUTPUT. 1.2 volts from cathode follower stage 

TAPE RECORDING OUTPUT. |.2 volts cathode 

follower independent of monitoring 

BASS & TREBLE. Plus and minus 14 DB at 50 c/s and 

10,000 c's 

VOLUME. 

gradation 

LOW-PASS FILTER. Switched 10 Kce's, 7 Ke’s, 

5 Kc/s and Flat. 

HIGH-PASS FILTER. Inbuilt, attenuating below 

20 c's 

FILTER SLOPE. Variable to 35 DB per octave 

POWER REQUIREMENTS. 375 v7 ma, 6.3 v 


| amp 


Twin ganged control giving correct 


MAIN AMPLIFIER 


OUTPUT. 12 watts rated. Peak in excess of 20 
watts over 25-20,000 c/s.4 

DISTORTION. Total harmonic less than .1%, at 
10 watts—700 cycles 

NOISE LEVEL. 85 DB below rated output 
DAMPING FACTOR. Variable from positive to 
negative values. 

FREQUENCY RESPONSE. Within 0.2 DB 
20—25,000 c's +. 0.5 DB 10—60,000 c's 
FEEDBACK. 40 DB we 

OUTPUT IMPCDANCE 4 ohms, 7 ohms, 15 
ohms 

INPUT VOLTAGE. |.2 v. for rated output 
ANCILLARY POWER SUPPLIES. 375 Volts 
45 milliamps. 6.3 volts 2.5 amps available for VHF 
Tuner, Pre-amplifier and Tape Reproducer amplifier 
POWER CONSUMPTION 130 VA at full load 
AC Input 100/150 and 200/250 volts, 


WIRELE: 


OHMS? 
RATING? 
TOLERANCE? 
ooeeeit’s easy with LAB 


Continuous Storage Units 


Thousands of LAB Continuous Storage Units are 
daily solving the problem of control and storage of the 
great range of resistor Compact, and capable of 
stpring up to 72 parate resistors, LABpak make 
positive speedy Now that 
Histabs and Wirewound resistors have 
been added to the carded range, the usefulness of 
LABpak enhanced 

FREE with any purchase of the LABpak range, 
these units are the complete 
problems of 


selection 
Ceramicaps 


imple and 


storage units 1 


answer to the storage 


small production units, laboratories, etc 


MAKE UP YOUR ORDER TODAY 
— DELIVERY EX-STOCK 


All LABpak re tors are carded in ohmic value, rating and 
toleran¢ olour indexed and tabbed for easy selection 


The LAB Continuous Storage Units are available from your 


normal source of supply, but more detailed information and 
literature can be obtained from: 


THE RADIO RESISTOR CO. LTD. 


50 ABBEY GARDENS LONDON * N.W.8 


Telephone: Maida Vale 5522 


s WorLD May, 1956 


Quartz Crystals of any shape and size cut and 
ground precisely to specification and coated, if 
required, with Gold, Silver or Aluminium, etc. 


Brookes CrvysTats Ltrp 


ipply, Home Office, 8.B.C etc 
1861/3 TRAFALGAR ROAD, GREENWICH, LONDON, 5S.£.!0 
eenwict 828 
Xtals, London 


MODEL ‘N 


H OF COIL 12 
PRICE £150 


R OF COIL 10 LENGT 
IGES 10 TO 30 S.W.G 


AUTOMATIC AND HAND 
COIL WINDING MACHINES 


ETA TOOL CO. (icester) LTD 


294 WELFORD ROAD, LEICESTER. Phone: 5386 
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|RADIO HAM SHACK Inc. 


WE 


TRANSMITTERS AND RECEIVERS 


is 060 K« 
100-156 MK 
100-156 M« 
140-144 MO 
MF-HF-VHP 


160 KC-12 M& 
214-234 Mé 


rtabie 
© patt 


OL paas 
munand eet 


Ue 


VALVES 
AND MILITARY TYPES 


Volcage Regulators 
Crystal Rectifiers 
sas Switching 
Phototu bes 
gnatrons 


Transistors 


LOW IMP 
LOW imMP 
rock 


ABL rROM 


tubes of 


be promptly 


all types in stock 
answered 


Panoranuiuk 
Pulse analyser 
Bombeight marker 
Direction finder 
Auto. aig, recorder 
Panoramic adaptor 
Loran 
Loran 

ight weigh 


Blind bombing 
Hearch receiver 
Search recr/reciue 
Mearoh receiver 
Hearch receiver 
Nearch receiver 
Airborne searct 
Airt 
Airborne 


Orne we 


Aircraft wariing 
Search/blind boy 
Radar jatminer 
Radar jammer 
Transponder 


r 

rT) 
t 
t 


(round radar 

Ground radar 

Radar aircraft 

Mobile ground 

Ground portalte 

Radar, beacon, IF} 

Radar, beacon, IF? 

)-4K -SL-8N-8O0-8Q Navy Radar 

Vb-V VP-VG rem 


te radar repeater 


DYNAMOTORS._GENERATORS 


COMMAND 
COMMAND 


INVERTERS 
Use 


von-24 
reLeETYrP?S 


NE AND TELEGRAPH 


in and military telephor 
switchboard 


e and 


RADIO HAM SHACK 


service to our overseas clients 


inspection facilities are available on our premises. 


s proud of its reputation founded on years of efficient, reliable 


Fifty thousand square feet of testing !aboratories, reconditioning shops and warehouses 
is your assurance of the very finest service and stock. All our equipment and material are 
pretested and checked out with a full money-back or replacement guarantee 


Complete 


BO RO BO ee ee ee ee 


eee! 
ce 


pb ae bth sab ahbahababahoh 


— 
- 
sess 


Tie 


= 
> 
7 


TS-134 UPM-1 
TS-134 UPM-) 
TS-146, UP 
TS-147 UP 
TS-146 UP 
TS-156 UP 
TS-150 TPX 


SsEsRseusee 


368 GREENWICH ST., NEW YORK, N.Y., U.S.A. CABLES: HAMSHACK, NEWYORK 
SPECIALISTS IN MILITARY & COMMERCIAL ELECTRONICS EQUIPMENT: 
AIRCRAFT — GROUND — MARINE — MOBILE 
LARGEST STOCKISTS IN THE WORLD 


TEST EQUIPMENT 
Power and freq. meter 
Magnetic compensator 
Altimeter test set 

“tanding wave ind x 
Sig. gen. freq. mtr 

“i. gen. pwr. mote 
Pluxmeter 

Altimeter test set 


bar 


Delay line 
and VAWE 


100; 1-15 ;1 
491.04 MK 


Test oscillator a et 
Line test sot MEG, 1-3 MFD 
Byvchroscope 
Test onc ilintor 1 KO PM, 70-100 ME 
Frequency tete X-be 
Portable cectiloscope Past ewee 
Mig pwr. and freq 

Power moter 
Power and freq 


wo 


meter 


with RO1L03/ ARS 
Calibrator freq mete 


Attenuator aud phautot 


aliy Mave rt 
on 
pe olreular « 


abeorptior 
0-1 
meter 


calibrator 
tneter 
treogth meter 


freq. mute 
toeter 
vency calibrator 
y calibratur 
gr verator 
neter 
tometer 
luned cavity 
Wattmeter to K EW 
Wavemeter 
tLimeter calibrato: 
ran «ig. geverator 
pwr. and freq 
pnal generator 


4 nm toed 


400-420 MC 


Oo Mt 
juency meter 
time ter 
Voltmeter 
1 Hats 
. tube voltaseter 


| generator 
ADV test 
reneretor 
r 
rator 
gee retor 
Laihy le«'t 
teat eet 
t wet 
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GOOD SERVICE — GOOD VALUE 


ae. 


GOOD STOCKS 


U.S.A 
INDICATOR 
UNIT Type 8C927A 


TRANSMITTER 
RECEIVER 
Kl 4-AP 


BENDIX RADIO COMPASS 


40 APNIX U.S.A ALTIMETER 
£196. ¢ 29/6 C 


WAVEMETER Type Wi310 or. 

Seoul syed 9/6 ; new box 1 POCKET 

wu ' VOLTMETER M.C. 

TRANSFORMERS [ WE CAN SUPPLY und 0.15 V 
M.1. pick-up tue WE CAN SUPPLY ese 


I 
for me GRUNDIG 
f 


| : tape recorders re rding tape Fi | 
: ¢ equipment, et et 


« ) At 


KELVIN RATIO METER 


| h part exchange allowan Type Mn 
equipment 


De fle 


MOVING colt MICROPHONE 
) farmmou nak ! ‘ ! t t 
omb we lle b r tor | 
ance wit m rou act —— ee ee oe ee 
tyled « hed k and Or 
brand £3/19'6 
in Apr rT 
U.S.A. MULTIMETER 


Sull a few ava ca : 


issue at £5 19/6 i 2/6 


Your enquiries invited. S.A.E. please £5/19/6 


y 10.30 a.m, to 4.30 p.m | y T ( t te es 


The RADIO EXCHANGE Co. 


9 NEWPORT PLACE LEICESTER SQUARE LONDON, W.C 2 


quoted 


Telephone 
GER 2613 


14 ranges 


SPECIALISED 
LOUDSPEAKER 
ENCLOSURES 


Linear scale 


200/250 volts A.C 


mains operation 


Condenser 
test 


leakage 


Internal standards of 


1% 


Fully guaranteed 

etails The MODEL CRSO 

BRIDGE meas from 
F to 100 mFd and fror 
hm to 10 megohms 


ures 


(ne new range 
ourteen ranges 


scale 


Hear them or yourself 


Dem 


f enciosures ' ; balar 

j f Desig 
tec finis k ckle 
icluding the 


ready tor mains 


SG50 SIGNAL GENERATOR 
Goodmans Acoustical sae onan BNOT deleen aad 


Tr dire ra ale length 
ee ‘ ; x 4in 
iw ONLY £8 10/- 


SenTer 


Resistance Unit 


i 
4/6 carr./pack 
HP 


Available 


Terms 
H_P 


ms, GRAYSHAW 


HANOVER ST 


with 


“ pedance of || megohms 


1! Upper Saint 


a B. K. PARTNERS LTD Post and rders to— 


vagic eye fed from a high 
with case and pane! o 

te wit valves and instructi 
Y €£7/18 - plus 4/6 carr./packing 


over 


ange ' amentals (not harmonic 


el rect Mains transformer 


5 greater than 60 inches. in olive 


front panel of green Perspex en 
¢ z f 
plus 6/- 


Vv50 VAL ve VoL TMETER measures 


carr./packing 
sp to 250 voles A.C 


ONLY €7/19/6, 


ed and self addressed envelope for further detail 


available Caller 
Martin's Lane, W 2 


only—Charles 


INSTRUMENTS 


PARK STABLE YARD, LEYTON ROAD, HARPENDEN, HERTS. 
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LASSUC 


QUALITY IN HLF! 


The amplifier is the heart of your Hi-Fi equipment and is an item on which it is impossible 
to economise if you demand quality. The new season’s equipment offers a wider than ever 
choice and a number of attractive lines are now added to the established star names in 
amplifier design. In all cases Classic will gladly advise without prejudice or obligation. 


Those who have not seen our new 1956 catalogue cannot appreciate the tremendous 
stocks of high fidelity equipment that we can offer. This small selection is taken 
from the section on amplifiers and pre-amplifiers, and shows how wide a selection 
of first class equipment we can supply. 


Group l. Under £30. 103/ Goodsell CR.500 with UL/FTC 
104;1 Rogers Minor Mark III 107/ Quad Mark II with control unit 
111/ E.A.R. Mullard 510 .. 1108/2 Pye Proctor & Provost 

103/2 Goodsell MA.S5 and UL/FTC .... 107/ Pamphonic 1002 ; 
104/2 Rogers Junior ....... 0 103/10 Goodsell TW.100 tape pre-amp 
108/1 Pye HF 5/8 P ‘ with P.F.A. 


103,8 Goodsell MA.S “ C”’ Core 
UL/FTC . 


100/2 Leak T.L. 10 and point one .... 100; Leak T.L.12 with Mk. II control 
l 


104/1 Pamphonic model 1003 unit 
109, Armstrong A.10 114/ E.A.R. Mullard 20 amp. complete 


Group 2. £30 to £50 Group 3. £50 and over. 


103/3 Goodsell MA.S UL “C” Core 105/1 Lowther Linear 18 with master 
; control unit 


103/5 Goodsell Williamson ultra-lin. 
100/3 Leak T.L.10 with Varislope “C” Core with P.F.A. 


Mark I se eeseees 112/ Tannoy autograph with control 
105/2 Lowther Linear 10 a 


At the time of going to press we understand that amplifiers are not subject to the new H.P. 
restrictions, We can therefore offer amplifiers and pre-amps for 15 per cent deposit, and 
balance by convenient payments. 


Where else can you find such a selection ? 


Where else but:— 


5 . SS. G ELECTRICAL CO. LIMITED 


THE QUALITY SPECIALISTS 
352-364 LOWER ADDISCOMBE ROAD, CROYDON, SURREY 


Telephone: ADDiscombe 6061 Telegrams: Classfi, Croydon. Surrey 


D 
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"98" & 99" ARE NOW AVAILABLE IN A RANGE OF 4 SPOOL SIZES 
suitable for ALL Tape Recorders 


“STANDARD” 
SPOOL 


! 
“CONTINENTAL” 
SPOOL 


‘MESSAGE” 
SPOOL 


EMITAPE ACCESSORIES 


RANGE OF EMPTY NON MAGNETIC 
PLASTIC SPOOLS SCISSORS AP 39 
IN CARTONS 


P.V.C. E ITING TAPE 50 NTING TAPE JOINTING 
AND COMPOUNDS FOR BLOCK AND 
MARKER TAPES P.V.C. BASE AP.77 CUTTER AP 46 
FOR C.A. BASE AP.35 | 


| GUMMED JOINTING 
TAPE AP.37 


gy 
AV) 


| i” T 
For programme stor | a 


age and other speci 
‘ > tapes f lour-cod uf lignment and 
eures " ‘ from non-fer ied bn thes, yo ois pecial fluids to pro a oie “| & oe cape Provides a simple 
A ; rous metal these ing i vide welded joints =a go method of joining 
Message poo scissors revent indexing, etc for either P.V.C. o he non-magnetic Magnetic Recording 
AP. 65 >" . t White AP Cell lose Acetat cutting blade ensures Tape when editin 
1 etisatior er - ‘ ‘ ¢ | ' 
Junior po ' ' . Pe Red AP hone pitented a soundless joint isn & 
it ngthe ape b D 
> r Yell A 
AP. 89 51 AP 39 616 — rv * 4/6 per bottle 
) AP (Special Export pack 
Green 


4/6 per 


A range of coloured Provides tor the ac 
8 


Continental 


6/6 per ree! 
AP. 877 
rtand 


f Emitape and Accessories ore obte le from Radio dea 


E.M.I. SALES & SERVICE LTD. 


HAYES MIDDLESEX ENGLAND 


RECORDING EQUIPMENT DIVISION 
Telephone : SOUthall 2468 


E.M.t. INTERNATIONAL LTD. HAres 


MIDOLESEX ENGLAND 
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EM iI TAPE. 


THE WORLD'S FINEST MAGNETIC RECORDING TAPE 


SPECIAL FEATURES 


© HIGH SENSITIVITY © ANTI-STATIC © PRE-STRETCHED 
P.V.C, BASE * FREEDOM FROM CURL © LOW ‘‘PRINT THROUGH" 
FACTOR * METALLIC CONTACT STRIPS FOR ‘‘AUTO-STOP"’ 
FITTED TO ALL EXCEPT “MESSAGE” SPOOL © P.V.C. LEADER 
AND TRAILER STRIP 


In 
E M I T APE . 8 8’ is a standard thickness base tape giving maximum durability 


for “general purpose” use. 


EMITAPE ‘9 9’ is a specially developed thin base tape giving an increase of 


50% recording time for “Long Play” purposes. 


Both types of Emitape have identical magnetic oxide coatings and electrical characteristics. 


EMITAPE BETFAILTLS AND LIST PRECES 


TYPE No. 


SIZE LENGTH APPROX. PRICE 


88/3 “ Message ” 3” dia. 
99/3 


88/6 * Junior" 5” dia. 
99/9 


88/9 * Continental ”’ 52” dia. 
99/12 
88/12 “ Standard ” 7” dia. 
x 99/18 


LONG PLAY 


TED APPLY ONLY iN GREAT BRITAIN) 


E M I T A P E R 7 7 : for special application where extensive accuracy of sensitivity 


levels is required. 


EMITAPE TEST TAPE (CCiR STANDARD) 


The following range is available to special order. 


SRT II SRT 12 SRT 13 
Speed 30” per sec. Speed 15” per sec. Speed 74” per sec. 
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PRECISION High Fidelity 


4 SPEED TRANSCRIPTION UNITS 


WITH VARIABLE SPEED ADJUSTMENT 
MAIN FEATURES 


@ ‘Speed continuoucty — from 29 r.p.m. to 86 r.p.m Pre-set 
k ition for 78, 45, 334 and 16 r.p.m. Playing old 
requiring onanee above 78r.p.m. Tuning record pitch toa 
nusical instrument. Correcting for mains frequency variations 
Accurately balanced heavy precision made 
turntable elir aces Wow and Flutter 
Jnique VERTICAL EDGE-DRIVE PULLEY 
principle eliminates Rumble 
than | hange in speed for Oo —-— 
P Line Volcage 


Large ‘ nt pole constant velocity 
motor 

Mode! G.L.50/4 and G.L.56 ficted witt 
weight adjustable precision Pick-up-Ar 
with plug-ir ncorporating che 


Superb Goldring Variable Reluctance Cartridge No. 500 
TYPE GL50/4 Low loading velocity operated Price £15.15.0 
Automatic Stop P.T. £6,2.10 


TYPE GL5S. Without Pick-up. FITTED WITH BAND 
LOCATION DEVICE Price £12.12.0 
P.T. £4,184 


TYPE GL56. Complete with Pick-up. FITTED WITH BAND 
LOCATION DEVICE Price £16.16.0 
P.T. £6.11.0 


DIAMOND STYLUS EXTRA £3.15.0 
P.T. €1.9.3 


Write for technical reports to— 


THE GOLDRING MANUFACTURING CO. (GT. 8RITAIN) LTD. 


486 488, HIGH ROAD, LEYTONSTONE, LONDON, E.II. LEYtonstone $343-4-5 


19,801 contacts (as shown 
oldered in one working week with 
the new ORYX model 18 soldering 
iron. For rapid 
oldering on your 


produc non assem 
bly line without fat 
wc Patented con 


struction ens 
maximum efficies 
cy. Send for leaflet 
or a sampk on 
sale or return and 
try for yourse!t 
ORY X for 
reliability, tor 
efficiency, for 
comfort, 
economy 
safety 
aaa The above shows one of the two units which comprise our new Portabie 
speca Professional Tape Recording Equipment Type 8/WB,/! The following 
salient features should be noted :— 
*% Tape speeds of 15 and 7; i.p.s. or 7) and 3} i.p.s.; performance 
at all these speeds to Master Tape standards. 
*% Monitoring from tape or ingoing signal—instantaneous 
comparison 
* 88.C.-type meter and circuit gives positive indication of 
audio level, also bias and erase voltages 
*% Tape inching control for easy editing. 
*% Optional built-in 4-channe!l microphone mixer 
* Complete equipment, including monitor amplifier, seif 
MODEL 18 contained in two portable cases 


SOLDERING INSTRUMENT Vrite or telephone for full details, or demonstration (by appoir 
6-6.3 v 18 WATTS 7% 


LONG. WEIGHT | o2 ARIEL SOUND LTD 


BIT SIZ 5 LIST PR. 35/- 
prolas m 57, Lancaster Mews, LONDON, W.2. 


} TOWER HILL ANTEX LONDON, E.C.% Tei. PADdington 5092 
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BRITISH COMMUNICATIONS CORPORATION LIMITED 
Second Way, Exhibition Grounds, Wembley, England 


Telephone: WEMbiley 1212 Telegrams: BEECEECEE 


. 

4 
; 
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CITY SALE & EXCHANGE LTD [imeeoneam 


TUNERS 


Pye HFT/II1, an B valve, 
3 wave AM/FM Tuner 
with Magic Eye 

Chapman FM/Bi Mk. Ii 
Tuner with Magic Eye 

Armstrong FM/56 FM 
Tuner 

Jason FM Tuner with 


permeability tuning 
and Cascode input 416 12 0 


SPEAKERS 

Lowther TP/I Corner 
Reproducer 496 0 0 
Pye Concerto with doors 65 gns 

Pye Cantata for Corner 
use 35 gns 

W.B. Corner Cabinet 
bass reflex it gms. 

W.8. HF 1012 Speaker 
with Cambric Cone ais ? 

Goodmans !2in. Axiom 
150 Mk, I 410 15 (0 


Wharfedale Super 
12CS/AL 417 10 (0 


Wharfedale Super 


Send for details of our (7 or cnealelinas 


output 


RECONDITIONED 
BARGAINS 
R.C.A. Orthophonic 
Amplifier and pre-amp £39 
Leak TL!2 Power Ampli- 
fier, perfect condition é! 
R.D. Minor Amplifier 
Mk. ll, condition as 
new atl 
Lowther/ Voight Corner 
Speaker : d «72 
Wharfedale WI5/CS 
Speaker spénodt 13 
Goodmans Axio 150 
Mk. I! in handsome 
solid corner reflex 
cabinet 
Collaro 2010 Transcrip- 
tion Motor mounted 
on baseboard with BJ 
Pick-up with one 
crystal head , 
Garrard RC/75 3-speed 
auto changer, turn- 
over crystal head, as 


new 
Collaro RC/54 3-speed 
changer with turn- 
over crystal pick-up, 
specialoffer,ourprice €9 19 
Chapman 5.5 3-wave 


Leak TLIO Amplifier and Point One pre-amp 27 gns Tuner with R.F. stage 11 11 


Lowther Mk. 11 FM Unit, 


BCS/AL a7 6 R.D. Junior Amplifier and Control Unit 4246 0 0 AGO. os ae a7 0 
Dynatron Amplifier and Control Unit 437 17 6 Lowther OT4 7-valve 
Pye H.F. 5/8 Amplifier with controls on one chassis 25 gn. TRF/Superhet Radio 


Tuner ais 09 0 
with master control unit 460 0 0 


re (oe ee Se ee once PART EXCHANGE 


40 gns is our speciality 


93-94 FLEET STREET, LONDON, E£.C.4 Phone: FLEet St. 9391/2 


THIS MAGNIFICENT RECORDER 


TAKES EVERYTHING IN ITS STRIDE 


performan on standard or pre 
fol high-fidelity 
world famous 
iperimposing of 
ersion of silent films t& 


CELSONIC ¥ 


EXCEL SOUND SERVICES LTD., (Dept. W.D.Q.) 
Garfieid Avenue, Bradford 8 Yorkshire. Tel.: 45027 


Piease PRINT your name and address 


IMPREGNATE 
your coils with ease 


BLICKVAC 


High Vacuum Impregnators meet the most stringent 
specifications and yet are easy to handle, 

Full range of models available to meet the needs of the 
large-scale producer, the research laboratory or the 
small Rewind shop. 


Outstanding Features : 


@ Ease in contro! 
@ Ease in cleaning 
@ Elimination of vibration 


@ Unequalied flexibility 
and performance 


@ Simple attachment of 
auxiliary autoclaves 


@ Units av-ilable suitable 
for Varnish, Wax, Bit- 
umen and Potting 
Resins 


Jsers include M.O.$ 
N.C.B., G.E.C., Pye, Mar- 
oni, Metro-Vick 


If your problem is COIL IMPREGNATION or impregnating 
or casting with Potting Resins consult 


BLICKVAC ENGINEERING LTD. 


Bede Trading Estate, Jarrow, Co. Durham Jarrow 69/7155 
96/100 Aldersgate Street, London, E.C.! Monarch 6256/8 
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for precise control of superior electronic equipment 


— moulded track potentiometers by Plessey | 


COMPACT 
The physical confines and electrical parameters of modern electronic equipment makes unprecedented demands 
on the component manufacturer. His product must almost invariably be smaller than its predecessor and 
more efficient and durable. These potentiometers provide an outstanding example of what can be achieved 
to meet the present requirement. 


ACCURATE 
Moulded track potentiometers by Plessey possess a high standard of stability within a wide range of operational 
temperatures and can be stored for extended periods without deterioration. They can be manufactured to 
conform, within strictly specified limits, to a designed pattern of values at various positions on the track. 


OURABLE 
The outstanding reliability of these potentiometers is a tribute to the Plessey Research 
and Development engineers whose efforts to meet the stringent Services requirements and 
the critical demands of the Commercial market have resulted in products of supericr 
design and function 


Miniature Type M H 2 
A high quality potentiometer for commercial laboratory and Services application. Services 
Specification RCS122. The standard version is fitted with spindle and panel humidity seals 
GENERAL SPECIFICATION 
Rating : ambient 70°C ee £ watt 
Temperature Cat. . 40/70°C 
Humidity Class . , H2 
Minimum Resistance .... 50 ohms max. 
Overall Diameter 23/32 in 
Overall depth of control from mounting face, including tags ......% in. 
Sub Miniature Type G 
Type Approved to Certificate No. 974 Issue 1, Ref. TA1373, this pre-set, open-type control 
is of particular interest to industrial communication and Service equipment manufacturers 
GENERAL SPECIFICATION 
Range Linear + 20% . 1,000 ohms to 2 megohms 
Rating: ambient 70°C , 4 watt total track rating 
Minimum Resistance 50 ohms max 
Spindle and Panel Sealed Type E H 2 
For military and para-military applications, this control is particularly resistant to 
conditions of extreme humidity 
Type Approved to Certificate No. 906, Issue 2, Ref. TA1230 
GENERAL SPECIFICATON 
Rating: ambient 100°C | watt 
Temperature Cat 40/100°C 
Voltage Limitation 500V 
Humidity Class H2 
Minimum Resistance 50 ohms max. 
Overall Diameter 1-5/32 in 
Overall depth of control from mounting face 21/32 in 


PLESSEY COMPANY LIMITED - KEMBREY STREET + SWINDON 
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10 Mc/s 
50 

100 

200 


Dimensions (inches) 


Actenuation db/100 ft ETSM ET6M 


1.5 
3.4 
4.8 
7.2 


Centre Conductor 1/0.022 7/0.0076 
Over Cellular TELCOTHENE 0.093 0.093 
Over Wire Braid 0.117 0.117 


Over TELCOVIN sheath 0.157 0.157 


plea e ask for a cof 
THE TELEGRAPH INSTRUCTION & MAINTENANCE CO LTD 


BRANCHE BIRMINGHAM, CARDIFF, LONDON 


May, 1956 


TELCON CELLULAR POLYTHENE 
Hy INSULATED DOWNLEADS 


This new range of 75 ohm coaxials has been especially designed for 
the reception of Band II (FM sound 87.5 — 100 Mc/s.) and Band III 


Television 174-216 Mc/s.). 


ET7M 
1.0 
2.3 
3.2 
4.9 


1/0.029 7/0.010 1/0.044 
0.128 0.128 ... 0.200 
0.152 0.152 0.230 
0.202 0.202 0.290 


of Publication TV 
TELCON WORKS, GREENWICH, SEIO TEL: GREENWICH 329! 


MANCHESTER 


NEWCASTLE AND NOTTINGHAM 


TYPES Al/l & AIL/X 


AL TOMATIC COLL WINDING MACHINES 


These ride hines ure 
the most up-to date 
on the market 


We will be pleased to 
send you illustrated 
leaflets giving a full 
technical specification 


KOLECTRIC LTD 


7s. UXBRIDGE ROAD, FALING, LONDON, W 


GERMANIUM 


We can supply you with 
Transistor grade, 
zone-refined intrinsic 

and single crystal, 

N-type or P-type germanium 
to your specification of 
resistivity and life time. 


70 yYouR 
SPECIFICATION 


G -A- STANLEY PALMER LTD 


phone TEMple Bar 372! 2 
ELL HOUSE - ARUNDEL ST . LONDON - W.C.2 


May, 1956 WIRELESS WorLD 


POWER RECTIFIERS 


THYRATRONS | 


TRANSMITTING VALVES 


MAGNETRONS 


VALVES FOR 
RF. HEATING 


£ COMPA 


% 
ie 


guecTnic VALY 


. ae 
fe, ae 


ENGLISH 


he CE 


" 
Ae Ste 


ng’ - 

The new English Electric Valve brochure gives 
data of the widest range of valves for industry, communi- 
cations, radar and broadcasting made in Great Britain. A 


copy of this publication will gladly be sent on request. 
“ENGLISH ELECTRIC’ 


= . = , Waterhouse Lane, Chelmsford 
ENGLISH ELECTRIC VALVE CO. LTD. E L,) Tlephone: Cheinafrd re 
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GOLDRING wot Fe 
le oe H fleck tel. | 


GOLDRING SUPER QUALITY Diamond and Sapphire Styli for 
GOLDRING Cartridges and replacements for other well-known 
Pick-Ups 


GOLDRING ANTI-STATIC CLEANING PADS 


Specially developed for removing dust from L.P. Records 
LATEST MODEL THE SUPER No. 


500/M.SD NOW AVAILABLE 
GOLDRING JUBILEE MICRO BALANCED TRANSCRIP- 
TION ARMS. 


GOLDRING PRE. THE GOLDRING MANUFACTURING CO. (GREAT BRITAIN) LTD. 
ee eee 486 & 488 HIGH ROAD, LEYTONSTONE, LONDON, E.!!. 


RIDGE Telephone: LEYtonstone 8343-4-5 


Hi-Fi Year Book 


1956 edition GO ELECTRICAL EQUIPMENT 


@ The complete annual guide for the Hi-Fi enthusiast, 
with directories, prices and specifications of equip- 
ment, and numerous photographs 


OVER 200 ILLUSTRATIONS 


@ Hi-Fi Year Book is divided logically into sections 
dealing with all units involved in the reproduction of 
recorded sound 


ACOUSTICS @ STYLI @ PICKUPS @ 

MOTORS @ AMPLIFIERS @ SPEAKERS 

@ TAPE RECORDERS @ FM TUNERS 
@ STEREOPHONY 


€ Articles in each section are written by exper enc ed 
technicians and designers. A book that no one can 
afford to be without 


mains volrages—long 

& Wonderful photomicrographs by Cecil Watts life—negl tible power consumption 
b ‘ 

tell the story of grooves and styli since the days of extreme relia 

Edison's cylinders. 


MAY WE SEND YOU 
A DETAILED FOLDER ? 


Price: Artboard cover 8/6, Stiff binding 10/6 post free INDICATOR 
LAMES HIVAC LIMITED 


MILES HENSLOW PUBLICATIONS LTD., => STONEFIELD WAY, VICTORIA ROAD 


99 MORTIMER STREET - LONDON - wW.! — manag oe ee 
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Could theoe Wew 
emer (ecEvisOns | 


NOW REDUCED IN PRICE 


* 13 CHANNEL DESIGN No. | 


MAY BE BUILT FOR 431 - 12-2 FLUS Coss 


* 5 CHANNEL DESIGN No. 2 


us »$ 

MAY BE BUILT FOR £26- 12-4 FYS.SP%! 

BUILD IN 5 EASY STAGES. FULL CONSTRUCTIONAL DETAILS 

AVAILABLE INSTRUCTION BOOK 3/6 POST FREE INCLUDE‘ 
BOTH DESIGNS 


CONSOLE CABINETS with full length doors for 14", 16° and 17 
ubes PRICE £14.14.0 H.P. Terms: Deposit £7 7.6 and 9% 
monthly payments of 18/6 


CONSOLE CABINETS previously advertised, still available at 
£12. 12.0. HP. Terms: Deposit 46.6.0 and 8 monthly payments 
of 18/3 


PREMIER RADIO COMPANY, 
Tel: Ambassador 4033 & Paddington 3271 207, EDGWARE RD., LONDON, W.2 
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Type LSH75 
Price 12/6 


T.8.L 
ELECTROSTATIC 
SPEAKERS 


» t exist J 
Type LSHIO0 . : AM FM 
Price 21 ‘yo RADIOGRAM 
tata ! CHASSIS 
4+ ime at “g . 9 Vaives (including Magic Eye), output 2 x 6BW6 
valves in push-pull, output suitable for 3 or 
TUNING UNIT 15 ohms speakers Ferrite Rod Aerials on 
Complete wit it ower ad - medium and long “‘ Gorler”’’ permeability 
use “pg p is “eo! Unit on FM A.C. mains 200/250 volts, chassis 
ro S 4 , 15in. long, 7hin. deep, Bin. high, dial 14j}in. x Bin 
Magic Eye Tuni ash price £27/6'-, or o HP terms. Plus packing 
1” extra } carriage 7/6 extra 
tigen. x din " 
COMPACT GRAM AMPLIFIER j j T.8.L. LORENZ 
= SOUND SYSTEM 
j Type LP 312-2 


slag ‘ 
ng indicator, ready to plug in, 
. Tar 
a 200/250 ¥ val sexe 


efficiency, 
net having a flux der 
17,500 geuse 
sker system gives a 


No expensive cross 


SPECIAL and tan 
OFFER Height 2hin., ¥ 
Limited PRICE 
i COMPLETE g ar Leaflet available 
— _ z ng ili details 


Postage and packir 
e ecparately at 3046 


Quantity ~~ | : ' 
é an, ae SEND 2id. STAMP FOR OUR |  singic treic Unite avallal 


ul 


Price £14/10/6 HP, Te 
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kaowr Band , 
3 Uaiverte 1956 CATALOGUE ose gy 


exiat 


ng ar 


itput of 
sf High Fidelity Amplifiers, Speakers ar 
he f wing makes | stock »—Leak, E.A.R 


B.S.R. MONARCH 3-SPEED 3.02" 2" ) ; 
AUTOCHANGER | i3r" Sscertimnt teers, Consens” 


uny crter «| RADIOGRAM 


COMMUNICATION spactty 10 Record - 
RECEIVER ‘ rie dual serie CHASSIS 
P.O.R.2. 


26196 


PREMIER RADIO COMPANY, 


Peper e sear 


Pius 3 
£7.19. G rics ronaee 
Latest type Superhet circuit using 4 valves 
and metal rectifier for operation on 
200/250 v. A.C. mains, waveband coverage 
short, medium and long The attractive 
cabinet to house the Receiver is 12in. long 
6jin. high, Sin. deep, can be supplied in 
either Walnut or Ivory Bakelite or wood 
Instruction book 1/- post free, includes 


full constructional details and list of priced 
omponents 


MAY BE 
BUILT FOR 


WireLess WorLp 


TRF RECEIVER 
wont von £96 15.0 re. a tonne 


The Receiver uses the latest type TRF 
circuit and includes 3 valves and metal 
rectifier for operation on 200/250 v. A. 
mains, waveband coverage medium and 
long. Cabinet details as for the 3-band 
Superhet Instruction book I/- post 
free, includes full constructional details 
and list of priced components 


ALL DRY BATTERY PORTABLE 
RADIO RECEIVER 


MAY KF 7 Vu 
BUILT FOR £ . 8.0 Pkg & Postage 


4 Miniature valves in a superhet circuit 
covering medium and long waves, Rexine 
covered cabinets Iiljin. x 10in. « Sfin., 
in two contrasting colours, wine with grey 
panel or blue with grey panel. Please state 
choice when ordering Instruction book 
1/6 post free, which includes full con 
structional details and list of priced 
components 


CHOOSE FROM THESE 6 NEW DESIGNS — All 


laboratory tested! 


4 WATT AMPLIFIER 
ort ron £4, 10. Dre. e roe 


Instruction Book | - post free 
A steel case finished in black crackle with 
engraved panel is now available at 21/- extra 
Valve line up 68L.7, 6V6 and 6X5, for A.C 
mains of 200/250 ¥v Output transformer 
table for either 3 ohm or 15 ohm 
eakers, negative feedback Any type of 
kup ma used, overall size 9in 
The Amplifier may be 
supplied complete, tested and ready 
for use for £5/5/-, plus 3/6 packing and 
f 2 or fitted steel case, finished 
black crackle with engraved pane! for 
L66-, fp aching and postag 


207, EDGWARE RD., LONDON, W.2. 


WILLIAMSON AMPLIFIER 
— = £15. 15.0, : wtag 


or on H.P. Terms 


Absolutely complete and all components 
are guaranteed to Author's specification 
May be supplied completely wired and 
tested for cash £20, or on H.P. terms 
packing and postage 10 


Williamson Output Transformer 
Author's specification), 3.6 ohms secor 
£4/10/-. 


Williamson Chokes, 12H 
shrouded, 19/6, WW H 
shrouded, 11/9 


PRE-AMPLIFIER 


AND TONE CONTROL UNIT 


3 eee 


Suitable for use with the Williamson 

or any other Quality Amplifier Iwo 

switched inputs with pre-set volume con 

trols Tone control, bass boost and cur 

treble boost and cut Output volume 

ontrol fited imto Steel 4 104» 

tin. = 3in., silver hammer finished, com 

plete with black Perspex panel engraved iv 

Power requirements L..T. 6.3 volt 

250 volts 5 mA. Kin 
available, if over 2% 

enable the correct dropping Res 

fitted in the Pre-amplifier 

wired, tested and supplied with 


COMPLET? 


Tel: Ambassador 4033 & Paddington 3271 


Wi RLY 


CASH OR 


HP. Term 
und Carriage 2/1 


£40 


Plus Pack 


available 


and 2 hours 

Standard Tin. reels 1,2001t 
Drop-in tape \oading 
Positive brakes, no tape spilling *’ 
One knob deck operation 


giving high-quality reproduction. 

Superb reproduction of pre-recorded tapes 
Microphone compartment. 

Complete with ree! of Scotch Boy tape 
Acos type 33-1 microphone 

Latest type Lane Mark 6 Tape Deck 
Dual input channels providing mixing facilities 
Detachabie lid and contro! cover 


Elliptical speaker of the latest type Jin 
Magic eye recording level indicator 


4in 


eee SESS ee S£HHSSE F 


ALUMINIUM CHASSIS (6 s.w.¢ 
Substantially made trom Bright Aluminiam wih 
sides 

mat ‘ 
ix Sx 4% 
Oh x 45% Be 
10 x 4 x Spin 
13 « 0 x Shite 
14% 9 «Soin 


ALUMINIUM 
7x Gin 


9%) x Gin 
10 «Din 


PANELS (8 swe 
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RBar rere 


ILLUSTRATED LIST AVAILABLE 
GIVING FULL DETAILS OF BUREAU 
TYPE CABINETS 


A RANGE OF BAND } 
AERIALS is NOW 


AND F.M 
AVAILABLE 


Air spaced co-axial wire, 1/9 per yard 


Teletron Ferrite Rod Aerials 
Wave 69. Medium Long Wave 12/9 


Medium 


PREMIER VARIABLE IMPEDANCE 
“ MATCHMAKER” M.0.15 OUTPUT 
TRANSFORMERS 


Designed to meet 

ratio Output Tra: ratios trom is to #0 

ali centee tapped aad can be cased to match ony output 

valves either eagle of push pull Class A. Albi “AR 

‘ to any low impedance epesch e«  combinatior 
Primary [Induct ories 16 watts aud 
Price 45 


sand for varia 


rmer, | 
) ma 


MINIATURE TUNING 


= sid. rimmers, 6/8 


CONDENS.AS 
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four 


Two sperds 7) and 3)in. per see., playing time of 1 hour 


after braking 
Fast rewind forward or reverse without removing tape. 


Amplifier may be used tor gramophone or microphone purposes 


1,200ft.), spare reel and 


Control panei finished in matching colours with the tape dect: 


RECTIFIERS 
H.T. Peneil Type 8.7.0 
450 v lL mA 


Ov 


L.T. Type Full Wave 
lamp 


amy 
4 ame 


BARGAIN OFFER 


DARK SCREEN FILTER IN TRIPLEX GLASS 
isin. = léin, SUITABLE FOR ALL TUBES UP TO 
i7in. 10/- PLUS PACKING & POSTAGE 1/64 
LATEST TYPE RUBBER BSCUTCHEON SUTTATLE 
FOR 17in. RECTANGULAR TUBES AT A SPECIAL 
PRICE OF 10/- PLUS PACKING & POST 1/64 


LOUDSPEAKERS 
ELAC ELLIPTICAL 7in. ~~ 4in 
PLESSEY 12in. 
ELAO—Sin. dia. Moving 
PLESSEY ‘Sin 


mp. (604 


dia Mains 
»hine feid 


PLESSEY — Sin 


omy 
PLESSEY tia. Moving Co 
GOODMARS——i2in. dia 


Pius 6, 


with Pe 126 
dia 
00 ofme eid) 


Maine 
10/6 
10tm ohms tm 23/6 
Moving 
pecking and carriage 


GOODMANS 


Col | t 
£9/2/9 
Axiom |} £10/ 15/9 


Pius 5/- packing rriage 
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PREMIER MAINS TRANSFORMERS 
All primaries are tapped for 
les. All primaries 
SP176B, 175-0-175, 60 mA., 4 v 
23 


100 250 
ure screened 


250 ¥ 


mains 4-10 


a 
at 350-0-350, 100 mA 


sania, 360 0-960, 150 mA 
44. @)2a..4¥ 
spase, 350-0-850, 150 mA 
230.,463 9. @330 
SP425A, 425-0-425, 200 ma 
@35ba..5v.@2 a 
250-0-866, 80 mA., 
50-90-3600, 80 mA v¥. @2s 
My) -230 250 outp 2 17 


E.H.T, TRANSFORMER, primary 210 v., 230 

250 v., secondary 4kV. and av 

gE H T. TRANSFORMER, primary 
250 ¥ 


secondary 5 Kv. and 2 ¥ 


’ 
£3/10/- 

230 ¥ 

£3/17/6 


210 ¥., 


PUSH-PULL OUTPUT TRANSFORMERS. 26V6 inte 
vhene, 5/ } tres 
T1164. BRAND NEW COMPLETE WITH VALVES, 
vin 6. forums and carriage 
Miniature type with leade 1-6 ma 
ras bk _— 


MAKE YOUR OWN ROD AERIAL 


Ferrite rod 6in. x fin., complete with descrip- 
tive constructional details. These aerial rods 
are suitable for medium and long wave recep- 
on. Price 5/3, post free 


PORTABLE TAPE RECORDER CABINETS 


All Rexine covered 


Tape Deck Amplifier 
! Premier 
Premier 
Truvex © 
Postage an 


. 


ad Pax king 6 


We carry a comprehensive stock of com- 
ponents by all leading Manufacturers, 


Germanium Orystal Diodes. 4 .E ( 26. 24/- 


wire ended 


TELEPHONE: AMBASSADOR 4033 & PADDINGTON 327§ 


WrreLess Worip 


epoxy casting resins 


A ta l d it e : epoxy resin adhesives 


; ’ ¢ ; 9 
epoxy surface coating resins A ra l d ite 


Ng resins 


epoxy casting resins : A tra ] d ite , 


Araldite us a Registered Trade Mark 


FULL BETAILS WiLt BE SenY GLADLY On REQUEST 


Aero Research Limited 


A Ciba Company 


Duxford Cambridge. Telephone : Sawston 187 
AP 264-1414 
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Designed for laboratory use, this 
new oscillograph provides 
a Y amplifier with a very useful 
frequency characteristic extending from 
d.c.to6 Mc/s. The display is presented on a new post deflection accelerator 
tube at an amplitude of not less than 6 cm over the stated frequency band. The 
maximum sensitivity of the channel is 0.25 V/cm and calibration is 
effected by means of the accurate test voltage provided. The time base of the 
instrument can be switched to fire repetitively from a trigger pulse of either 
sign derived from the Y amplifier signal or externally. A special refinement, 
of interest to the Television Engineer, is the provision for triggering from the 
Frame or Line sync. pulse in a | volt D.A.P. (positive) composite video signal 
Five calibrated time base ranges are provided giving spot velocities from 30 cm/sec to 
1.5 cm/microsec. An X amplifier with a maximum sensitivity of 0.5 V/cm 
and bandwidth 20 c/s—250 kc/s (—50%) is included and allows time base expansion, 
continuously variable, of up to five times. Time measurement is by calibrated 
shift control. The instrument operates from |00—130 or 200—250 volt mains supplies 


Write for illustrated leaflet to :— . 


mY 
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TRANSISTORS 


The best known and most practical application of tran 
sistors is in low power audio amplifiers. For example, 
about 90°), of the hearing aids made commercially in 
this country at the present time are transistorised. Al- 
though the design of hearing aid circuits is somewhat 
specialised, the circuit shown here illustrates many of 
the basic principles of transistor amplifier design. 

High gain is obtained by operating the transistors in 
the grounded emitter connection, that is, with the 
emitter common to the input and output circuits. The 
a.c, input is applied between base (b) and emitter (e), 
and the output current flows between emitter and 
collector (c). A d.c, base current has to be provided to 
bias the transistor to the chosen working point. The 
simplest method is to take the base bias from the h.t. 
line by a series resistor. If the method is applied to the 
third OC70 in the circuit, R10 has to be omitted and a 
new value given to R9, However, some form of d.c. 
stabilisation is normally included in all audio amplifier 
Stages, since the collector current is dependent on 
current gain and the very tem 
perature—sensitive collector 
leakage current | 

The simplest method of prov 
iding some d.c. stabilisation of 
the working point is shown for 
the OC7! output stage. The 
bias resistor R13 is 
to the collector instead of to the 
h.t. line. When the collector 
current is higher than its correct 


connected 


value for the d.c. working point, 
the base current is reduced 
because of the fall in collector 
voltage, so that the collector 
current automatically tends to 
return to its correct value 
More effective d.c. stabilisation is provided by an 
emitter resistor and potential divider arrangement such 
as R9-R10. The current through R9 is greater than 
that through R10, the difference being the base current 
which flows from + to — out of the transistor. When 
the collector current is higher than the required value, 
the increased voltage drop across the bypassed emitter 
resistor R12 leaves less voltage available from emitter 
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IN AUDIO AMPLIFIERS (Part One) 


to base. Hence the base input current is reduced, and 
the collector current tends to return to its correct value. 

The high d.c. stability of the potential divider 
arrangement is obtained at the expense of slightly 
higher drain on the battery because of the shunting 
of R9+ R10. With this arrangement the base 
current can be reversed into the positive direction, 
when the corresponding values of collector current 
are less than I’.,.); if the process is taken far enough, 
I. can be made to approach nearly to I .;,). Here I’ .¢o) is 
the value of I. when the base is open circuit (I,—0). 
It is related to the diode reverse current I.) flowing 
in the grounded base circuit with the emitter open 
circuit (I,.=0) by the current gain of the transistor 
appropriate to this low level operation. 

Other features of the circuit require only brief 
mention. R8 and R12 are bypassed for d.c. stabilisa- 
tion, and while R4 is not bypassed, there is no loss of 
a.c. gain as the input is applied between base and 
emitter. A value of 8 or 10uF is typical for the coup- 


ling capacitors. The first OC70 provides an input 
impedance of Ik{2 which matches the microphone 
and is not appreciably shunted by resistors of the 
values shown for R2 and R3. Negative feedback 
12dB) is applied over three stages from R14, and 
for maximum undistorted output the value of R13 
is chosen to match the & of the OC7I1 such that 
R13 a R.. 
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ALTHOUGH the principle of stereophonic sound 
reproduction has been a subject for discussion 
among technicians for a lifetime, and has been 
demonstrated at intervals since the latter half of 
the last century, it is only recently that it has 
become a matter of common experience—as a side- 
show at exhibitions, in the cinema and even as a 
medium for concert hall performance. 

The advent of first-class commercial twin-track 
records enables those who can afford the necessary 
equipment to enjoy a new listening experience in 
the home which goes far beyond the “threc- 
dimensional” diffusion of sound from a single- 
channel source. The use of paralleled multiple 
loudspeakers with divergent axes in conjunction 
with acoustic reflectors and diffusers offers scope 
for endless experiment and is capable of giving 
“atmosphere” and many pleasing effects which 
are absent from a small single-cone loudspeaker in 
a simple mounting. Elementary movement of the 
apparent source can be effected by the simple 
expedient of “ pot-panning” in which panoramic 
movement of the sound is caused by increasing the 
volume of sound in one loudspeaker at the expense 
of another through the medium of a potential 
divider which may be manually or electronically 
controlled. All such methods may be con- 
veniently classed as “ pseudo-stereophony” even 
though the results in many cases are far from 
deserving the derogation implied by the term. 

We would admit as stereophonic any system 
which makes an analysis of the sound field at the 
source into two or more channels and uses the 
information in these channels to reconstitute those 
elements in the original sound which are essential 
to realism. A_ successful stereophonic system 
provides more than the obvious effects of move- 
ment and life and is characterized by a subtle 
clarity and definition which is sustained at all 
volume levels within the capacity of the repro- 
ducing equipment. 

Many diverse systems have been proposed and 
are being used for domestic stereophonic repro- 
duction. Some are founded on mathematical 
reasoning, others on empirical experience, the best 
on both. None is yet comprehensive (which 
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accounts for the absence of the word “height” 
from the title of this comment), or foolproof 
Occasionally some incongruous, not to say bizarre, 
effects can be produced, such as fluctuations in the 
apparent size of instruments according to the 
register in which they happen to be played. There 
are also wide divergencies between different 
systems in their tolerance to movement on the part 
of the listener. The heaviest responsibility rests 
with the recording engineer and the studio 
manager in seeing that the information recorded 
on the tape tracks is unambiguous and reasonably 
proof against the sort of maladjustments which 
may be expected to occur from time to time at 
the reproducing end. 

The creation of an illusion of reality in repro 
duced sound depends ultimately on the validity of 
the listener’s mental imagery and on his sub 
conscious ability to reconcile what he now hears 
with his stored experience of original sounds 
Since exact reproduction of the original sound field 
is impossible, the most to be expected of a sound 
reproducing system is that it shall fire the imagina 
tion and not introduce any _ recognizable 
incongruity 

By this criterion a single-channel system may 
prove to be the better for some kinds of sound 
source; the speaking voice, for example, or a solo 
instrument such as the guitar recorded without 
reverberation at the source with the object of 
reproducing it with only the acoustic environment 
of the listening room. We have heard examples of 
this technique, of which C. E. Watts is a recog- 
nized exponent, that create a perfect illusion that the 
performance is in the room. Remarkable results 
are frequently achieved by the B.B.C. through 
their single-channel sound broadcasting system in 
giving an illusion of auditory depth by skilful 
variation and control of the ratio of direct to 
reverberant sound at the microphones. 

Clearly the choice of method must rest primarily 
with the material to be reproduced. Stereophonic 
sound is a powerful new addition to the means 
available for realistic sound reproduction, but in 
the foreseeable future it will not automatically 
displace the single-channel system 
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BECAUSE of the Government curb on capital ex 
penditure it is unlikely that the I.T.A. London 
station will from Croydon to Crystal Palace 
next as planned. The Authority is, therefore, 
installing a second transmitter at Croydon 
The original transmitter was a prototype lent by 
Marconi’s to expedite the opening of the service 
Whether or not that will be retained in service s« 
that the output of the station can be increased to the 
planned 120kW e.r.p. or the new transmitter replac 
the original, is uncertain Che phasing equipment 


is certainly being installed in readiness for ultimately 
operating two transmitters in parallel at Croydon 


London Station 


now 
move 
ycal 


Radio “ Balance Sheet” 


DIRECT exports of British radio and electronic 
equipment during the first quarter of the year were 
again a record As will be seen from the figures 
extracted from the Government’s “ Trade and Navi 
gation Accounts” the exports from each section of 
the industry—with the exception of valves—increased 
by comparison with the first quarter of last year 
The overall increase was 17.5 per cent 

It will also be seen that the imports during the 
same period increased, although not so steeply 


Exports (€M) Imports (<M) 


1956 1955 1956 1955 


Transr ' 
aids 0.61 0.41 

Valves and « 1b ] 0.85 0.73 

Receivers 

Sound reproducir f 54 


Componer 


3.00 


** Stereosonic ’’ Concert 


A PUBLIC recital of music from H.M.V 
sonic” tape records given in the Royal Festival 
Hall on 26th April was well attended and enthu 
siastically received Che programme included 
orchestral, operatic, piano, violin and solo 
vocal items which in tonal quality and “ presence 
were a very close approximation to the real thing 
The illusion was strengthened by clever stage 
lighting in which the orchestral desks and some sok 
instruments were pin-pointed in the darkened hall 

Normal “ Stereosonk reproducing equipment 
was used up to the main amplifiers, the power of 
which was increased to 120 watts for 
The loudspeakers comprised 
moving coils for the bass, ribbon units for the upper 
middle register and ele units for the ex 
treme top 


“ Stereo 


Organ, 


this occasion 
banks of elliptica 


trostatic 
These were assembled in large baffle 
one on each side of the stage with their axes directed 
to give optimum results in the middle The 
effects were fundamentally the same as those to be 
expected from domestic ” equipment, 


stalls 


“ Stereosonu 
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Organizational, Personal and 


Industrial Notes and News 


Jamming: A Two-edged Weapon 


IN a concerted effort to stop the use of jamming, the 
International Short Wave Club has launched a cam- 
paign in which it calls on all short-wave listeners to 
stop sending reception reports to countries operating 
these “ disturbers of the peace.” The countries con- 
cerned are listed in the following extract from a 
Foreign Office letter quoted by the I.S.W.C.: 
“ Stations engaged in the systematic and indiscrimi- 
nate jamming of foreign broadcasts are situated in 
the Soviet Union, East Germany, Poland, Czechoslo- 
vakia, Hungary, Rumania and Bulgaria. It has 
been established that over a thousand jamming 
stations operate from these territories.” The LS.W.C, 
tatement goes on to express the hope that the British 
jamming of Greek broadcasts will cease. 

Wireless World commented editorially on inter- 
national jamming in March, 1940, shortly after the 
outbreak of World War II. The views then ex- 
pressed may be thought to have some relevance even 
to-day 

Why do we not institute a campaign of intensive 

jamming against all German communications? 

Great Britain and her ally France, having access to 

jamming sites throughout the world, are very favour- 

ably situated geographically for hampering the 
enemys wirele: communications 
The answer to this question is not far to seek 

In the first place, jamming of non-military communi 
cations is a typical example of the kind of international 
lawlessness we are fighting against, and one can rest 
assured it would only be resorted to by way of 
reprisal and in the face of the most severe provoca 
tion, Large-scale jamming, it must be remembered, 
would interfere not only with Germany but also with 
the rights of neutral nations. 


Receiver Sales 


DESPITE the increased television coverage in Bands 
I and III provided during the last few months by 
both B.B.C. and I.T.A., sales of television receivers 
in the first quarter of the year were some 18.5° 
below the figure for the same period last year. It 
will be seen from the table, issued by the British 
Radio Equipment Manufacturers’ Association, that 
the percentage decrease in the sales of sound 
receivers and radiograms was even higher—31.5 
ind 51°, respectively 

The hire purchase or credit sales in March (as a 
percentage of the total sale) were: sound 31 %,, radio- 
grams 54°\, and television 46 The comparable 
figures for March, 1955, were 41%, 62 and 59 
respectively 


Sound Radiograms Television 
955 1956 1955 
98,000 18,000 35,000 
99,000 15,000 33,000 
75,000 12,000 24,000 


1956 | 1955 


199,000 292,000 92 000 


45,000 


31.5 5! 
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PERSONALITIES 
Sir Edward Appleton, K.C.B., D.Sc., F.R.S., has 


accepted an invitation to give this year’s Reith lectures 
on “ Science and the Nation” which will be broadcast 
by the B.B.C. in the autumn. Sir Edward, who is in 
early sixties, has been principal and vice-chancellor 
of the University of Edinburgh since 1949. For the 
previous ten years he was secretary of the Department 
of Scientific and Industrial Research. In 1924 he was 
appointed Wheatstone Professor of Physics at King’s 
Coll 


ege, London, where he remained for twelve years 
It was during this period that his researches led to the 
liscovery of what is now known as the Appleton layer 


Sir Ben Lockspeiser, K.C.B., F.R.S., has retired from 
the post of secretary of the D.S.1.R. on reaching the age 
of 6 Before his appointment in 1949 he had been 
chief scientist in the Ministry of Supply for three years 
He will be succeeded at D.S.I.R. by Professor H. W. 
Melville, F.R.S., who has been Mason Professor of 
Chemistry in the University of Birmingham since 1948 


Dr. W. Shockley is to take charge of the Shockley 
Semiconductor Laboratory set up at Stanford, Cali 
fornia, by Beckman Instruments Inc., which he joined a 
few months ago Dr Shockley, “father of the 
transistor,’ was for nearly 20 years with Bell Telephone 
Laboratories where he was latterly director of transistor 
physics research 


H Angles d’Auriac has resigned from the directorship 
of the Technical Centre of the European Broadcasting 
Union in Brussels. In 1946 he was seconded from the 
French broadcasting service to become director of the 
lechnical Centre which was then operated by the Inter- 


national Broadcasting Organization. M. d’Auriac, who 


46, is succeeded as director by Georges Hansen who 
for nine years has been chief engineer and deputy 
lirector general of the Belgian broadcasting organiza 


tion—Institut National Belge de Radiodiffusion. M 
Hansen, who from 1940 to 1945 served with the Belgian 
ces in this country, is vice-chairman of the C.C.LR 
Study Group XI (Television) which has recently con 
luded an international survey of colour television. 


R. A. Cail has left E.M.I. Engineering Development 
L.td., where, since 1953, he had been senior engineer, to 
become chief engineer of Bonochord Limited who are 
automation. Whilst at E.M.I. he 
was responsible for the design of the first British 
numerica controlled production mulling machine 
Except for his war service at the Royal Aircraft Estab 

ument, Mr. Cail was from 1935 to 1953 with 
McMichael Radio where, for seven years, he was 
ussistant chief engineer. Dr. F. Roberts, M.Sc., who 
vas witl Bendix Aviation Corporation in the United 
also joined Bonochord as senior develop 
ment ngineer 


ntering the field 


J. Thomson, M.A., D.Sc., is the new director of the 
British Scientific Instrument Research Association in 
succession to A. J. Philpot, C.B.E., M.A., B.Sc., who is 
retiring after 36 years with the Association. Dr. Thom 
son, who is 51, joined the Admiralty Signal School, 
Portsmouth, in 1939 and after spending the war years in 
research on micro-wave devices and the years immedi 
ately after the war in developing tactical radio communi 
cation equipment for the Navy, he was appointed 
professor of physics and electrical engineering at the 
Royal Naval College, Greenwich. Since 1951 he has been 
deputy director of physical research at the Admiralty 
with responsibility for research and development of 
valves on behalf of the three Services. Dr. Thomson is 
author of the recently published third volume of “ The 
Services’ Textbook of Radio,” entitled “ Electronics,” 
which covers valves, c.r. tubes and transistors 


A. B. Pippard, M.A., Ph.D., elected a F.R.S. “for 
his work on the electrical properties of metals at radio 
frequencies, and for his studies of the super conducting 
state,” has been lecturer in physics at Cambridge since 
1950 but is at present visiting professor at the Institute 
for Study of Metals, University of Chicago. During the 
war (1941 to 1945) Dr. Pippard, who is 35, was in 
the Scientific Civil Service engaged on the design of 
microwave transmission systems and radar acrials 


R. G. Colby, chief of the radio and television test 
section of A. C. Cossor Limited, at Highbury, sinc« 
1951, has been appointed manager of the company’s 
service department at 51 Calthorpe Street, London 
W.C.1 rel.: Terminus 0077 He has been with 
Cossor since 1937, having previously been on the staff 
of E.M.I. During the war he was chief inspector at 
two of the Cossor shadow factories 


W. R. Daniels, who was until recently with the Pye 
organization where he was working on photo-con 
duction camera tubes, has joined 20th Century Elec 
tronics Limited as production engineer. For some years 
he worked with Professor Lallemand in Paris and ha: 
considerable experience in the photo-electric field pat 
ticularly in relation to pick-up tubes, multipliers and 
radiation detection devices 


Sydney H. Brewell, M.B.E., the new chairman of the 
Radio and Electronic Component Manufacturers 
Federation, is chairman and managing director of A. H 
Hunt (Capacitors), Ltd. He is also vice-president of 
Hunt Capacitors (Canada), Ltd., formed two years ago 
Before joining Hunts in 1932, Mr. Brewell was for three 
years with the Gramophone Company. 

J. W. Soulsby, the new chairman of the Radio 
Officers’ Union, has been a seagoing radio officer with 
the Marconi Company since 1918 and a member of the 
Union's executive committee since 1944. He is 56 

The new vice-chairman of the Radio Officers’ Union 
is G. W. Cussans, who started his radio career as an 
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BUSINESS NOTES 


Decca Radar announce that in the six years since they 
entered the marine radar field with their “ Woolworth 
et [ype 159—their equipment has been ordered for 
yver 5,000 ships of all classes operated by over 1,000 
hipowners throughout the world. This figure is stated 
to be over 30 per cent of the world’s radar-equipped 
The navies of twenty-seven countries have also 
ca radar. Since the smaller version—Type 
oasters, etc., was introduced in March last 

ver 1,000 have been sold 
I.T.A.’s second northern television station—on 
Emley Moor, near Huddersfield—is to be constructed 
entirely by Marconi’s. The equipment will be similar 
nstalled on Winter Hill, Lancs, comprising a 
10kW vision transmitter and 2.5kW sound 
tter The aerial, which will be directional, will 

erp. of 200kW. 


Sea Wave Communications Limited has been formed 
with offices and showrooms at 13, South Molton Street, 
London, W.1, for the manufacture of smal! transmitters 
and marine radio-navigational aids The first two 
products are a marine portable direction finder and a 
25-watt marine radio-telephone. The organization has 
also been granted the sole distributing rights for the 
United Kingdom of Hallicrafters communication equip 
ment. The managing director of the company is H. R 
Adams (G2NO) who was with the McElroy-Adams 
Group, until recently Hiallicrafters agents in this 
ountry J. G. Maitland-Edwards (G2GS) is also a 
director 


v¢ i y ion 


A division for the design and production of industrial 
electronic control units has been formed by Bonochord 
Limited, of 48, Welbeck Street, London, W.1 The 


division will also provide an automation advisory service 


Ihe production of Belling-Lee television aerials and 
accessories has been started in Melbourne by their 
subsidiary company, Belling & Lee (Australia) Pty., 
Lid. Among the members of the firm going to Australia 
in an advisory capacity is I. A. Davidson, senior research 
ngineer 

The new 5-valve superhet, the Enfo, fitted in the 
Ford company’s Zodiac, Zephyr Six and Consul cars, 
has been developed and 1s being manufactured by 
E. K, Cole Limited. 

Tape Recorders (Electronics) Limited, makers of the 
Editor” and “ Playtime” recorders, have moved from 
Fitzroy Street, London, W.1, to 784-788, High Road, 
lottenham, with factories at 14 and 17 Wingate Estate, 
London, N.17 Tel.: Tottenham 0811 

Simon Sound Service have opened a service depart 
ment, adjoining their main offices, at 46 George Street, 
Portman Square, London, W.1. The manager is H 
Dowsett who has been with the firm nine years 
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1.T.U. STAMP.—The work of the international Telecom 
munication Union is symbolized in this stamp being used 
by the United Nations posta! administration in New York 
Across the centre of the design is a morse tape symbolizing 
telegraphy, the dial in the centre, telephony, and the 
intersecting circles the radio aspect of the Union's work 
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Staar Electronics, Ltd., has been formed by Gas 
Purification and Chemical Co. Ltd. (of which Grundig 
and Wolsey Television are subsidiaries) to manufacture 
and sell in Great Britain and export to the U.S.A. the 
automatic record-playing equipment deveioped by 
Usines Gustave Staar, of Brussels The managing 
director of the new company is R. B. Page, who was 
with Birmingham Sound Reproducers and previously 
with Plessey A. E. Johnson, who is an executive ol 
both Grundig and Wolsey, is also a director 


From May 31st, G.E.C, broadcast and television 
receivers will be available from approved radio dealers 
only 


A serious fire at the Feltham, Middlesex, works of 
Valradio Limited has necessitated the acquisition of 
new premises, The opportunity has been taken to bring 
together the departments previously located at Wrays 
bury, Feltham and Kentish Town, in the new factory 
and offices at Browells Lane, Feltham, Middlesex 
Tel.: Feltham 4242 


OVERSEAS TRADE 


The list of goods which the Soviet Union is desirous 
of purchasing from the United Kingdom during 1957/60 
includes equipment for the manufacture of valves and 
transistors (75 to 100M roubles), sound and television 
equipment, measuring and control devices, communi 
cation equipment and instruments for the automat« 
control of technological processes (80 to 100M roubles 
ind equipment for “manufacturing radio apparatus 
using printed circuits” (S50 to 75M_ roubles In a 
statement from the Board of Trade the first two 
classes are listed under the heading “Some types are 
subject to embargo” and the latter class under “ Goods 
about which further information is needed.” 


The U.S.S.R. has ordered two 3-camera television 
outside broadcast vehicles and ancillary equipment, in 
cluding centimetric vision and sound links, 
Marconi’s 

East Germany. 
vision 


from 


An order for £30,000 worth of tele 
studio equipment for East Germany has been 
received by Pye Limited as a result of their participation 
in the Leipzig Fair last February 


Birmingham Sound Reproducers exhibited in the 
radio and television hall at the German Industries Fair 
in Hanover (April 29th-May 8th) 


Iraq’s first television station, which was supplied by 
Pye, started regular broadcasts on May 2nd. The 
transmitter, which was originally set up at the Baghdad 
Fair in October, 1954, was subsequently purchased by 
the Iraq government and has been re-erected on a pet 
manent site 


A radio link providing two reversible television 
channels between two towns in Ontario has been sup 
plied by the G.E.C, The 120-mile link between London 
and Windsor includes four repeater stations 

Pakistan. Pye 


announce the completion of the in 
stallation of a 


radio-telephone service covering the 
length of the gas pipeline between Sui and 
Karachi, a distance of 350 miles. Eight intermediate 
relay provide a multi-channel radio-telephone 
and teleprinter service between the two terminals and 
at five points along the route a mobile radio-telephone 
service—tied into the main system—is provided for 
with service vehicles, etc 
provided the carrier-telephone equipment 
Saudi Arabia —Dhowaihy and H. Skait, of al-Khobar, 
have informed the British Embassy at Jedda that they 
are interested in obtaining United Kingdom agencies 
for domestic mains receivers, tape recorders and cheap 
akers in cabinets. Exporters and manufacturers 
ild write direct to the company and are advised 
o notify the Commercial Secretariat, British Embassy, 
Jedda, that they have done so 


whole 


tations 


ommunication Ericsson 


1 
Tel phone 


205 


Two-Channel Stereophonic 


Sound Systems 


Requirements for 


HI um i pert tereophe é 
reprodu 


und 
ie listener i 
umMiial ound 
to that 
idk i] pr imo! I! n WI I tO Neal 


sound iT th ght ) 0) 


jural pé 
il ty insported to an 
the 
ible 

it the 
only tf orrect 
persp inded by 
two ‘ KCI i Weve! dig impr 
ment V in rodu ivailable from a sing 
chann 


rspective 


whl 


original 


multi 


onsiderabk 
increa reproduction 
sound 

The artic! n first } irticular 
mauion ed | } t ocation of 
ind trom a 1dy ni I i i 


two hanne! 


system | vised | r a simple method 
Is given fol ri I j tening posit 
and it 

image 18 mm | i ied i 
diffe: I 
tioned by inte! 


irriy 
ound 1 


j 
1 


Sound Location. 


Information Available for 


ubject is dealt witl the literature (see, {« 


example, re : larizing the 
of the } I } in be said 
that the brain ap} i t r J the folk 
factor 

1 Relat 


findings 
numero 
wing 
ind at the two car 


trum in the two 
lative pha 


compared 


quality of a 


ind 
iny refi 


tume ol 
ted 


For left 
app 


perception 


ind 
ir to be front-ba 
mainly o1 
factor 1\ 

he bt 
supplied | 
tion oO ul 


informauol 
ound loca 
the same 
cerns¢ \ 1 imy hort t11i0n in a 
dictory n I the re\ 
may be loud I t 
from a different it by taking 
the late 
1S able to 
the 
position Will no 


ontra 
erberation 
ind 


into ac 


irri 
count 


tim eration the brain 


ignor } tio ind to ascertain 
ound Phi 
defined as it would 


true posilion I ol 


I ‘ Lid 
Wemb!l 


206 


By F. H. BRITTAIN* AND D. M. LEAKEY*, B.Sc. 
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the experimental two-channel system 
ct-up to investigate various effect 
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n a line ng and eight feet or more away 
from the of the two loudspeakers 
The fir riment was to ascertain the extent 
which two idspeakers, placed ten feet apart, 
suld simulate a single source of sound when heard 
position L3, that is, equidistant from 
both loudspeakers and facing the centre of the loud 
peaker bas« It was found that with the sound 
ls from two loudspeakers equal the listener 
ceived an apy nt single sound source straight 
front of him xtreme movement of the head by 
listener tended to produce a splitting of the sound 
ige into twe eparate sources, but fortunately this 
t is not serious unless the listener is consciously 
trying to listen to each of the loudspeakers inde 
pendently 
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Fig. |. Layout of experimental stereophonic system in 


an echo-free room. In this test the loudspeakers LSA and 
LSB are non-directional in the horizontal plane. 


peakers radiating the same random sound at the 
ime level then 

Distance LSA to L1 b 

Distance LSB to LI . / b? 4a* 


At listening position L1 the sound intensity due 
to LSA will be greater than that due to LSB by the 


/b? 4a’ 
20 log, o% b dB 
4a* 
10 logyo{ 1 7) dB 
b? 


Also the sound from LSA will be in time advance 
ompared with the sound from LSB by an amount 
proportional to 7/b* 4- 4a? — b 

If the distances are measured in feet, the 
numerical value gives the approximate time advance 
in milliseconds 
Correction for Position of Observer.—It has been 
found that it is possible to correct for both these 


time and intensity differences and to restore the 
virtual sound image to the mid position by increas- 
ing the sound from LSB and decreasing it from 
LSA. This implies that time of arrival differences 
in be compensated by sound intensity differences 
Such correction has been found possible for time 
lifferences up to a maximum of about five milli- 
econds, after which the position of the virtual 


ound image becomes less well defined and compen- 
ition for time differences greater than ten milli- 


econds becomes impossible since the sound then 
plits up into two distinct sources. 
By the above method it is therefore possible to 


obtain good stereophonic reproduction for a line 
parallel to the speaker base line as well as for the 
entral listening positions. However, using this 
method of compensation it is found that the stereo- 
phonic reproduction is also greatly improved for the 
urea behind the corrected line and hence it 1s pos- 
ible to cover an area with satisfactory stereophonic 
sound 

Experimental Results.—The test procedure was as 
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follows: the listener was first seated in position L3 
and asked to name the position from which the 
sound appeared to come for different relative sound 
levels from the two loudspeakers. The sound con 
sisted of a short portion of speech of a few seconds 
duration only. Fig. 2(a) shows the results of these 
experiments, each point being the average for a 
number of listeners, each listener making several 
determinations for a variety of conditions of differ 
ences between the loudspeaker sound levels. 

The test was then repeated with the listeners in 
turn in position L1, the results being shown in Fig 
2(b). Note that in this case of “ offset” listening 
the sound intensity at loudspeaker LSB was always 
greater than that at LSA but that the overall shape 
of the curve is the same as that for the central 
listening position but displaced. As a result of these 
and other tests for the other listening positions it 
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Fig. 2. Movement of sound image by volume difference in 
the two loudspeakers, (a) for central listening position 
L3 and (b) for position LI. 
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off-centre listening positions (Listening line 8ft distant from 
loudspeakers spaced 1Oft apart, as in Fig. |). 
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lotted as a polar response for one loudspeaker only 
[his polar response should be independent of 
requen directional loudspeaker operating at 
is, however, excessively large, 
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that for off-centre listening the stereophonic 
does not deteriorate badly if the directionality 
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Movement of the Virtual Sound Image.—If the 
ound ts of ter of random noise the virtual 
und image in be moved two methods 
First, as alread hown in Fig for an observer 
at the ition L3, if sound intensity 
loudspeakers are different, then 
ves towards the louder source 
Secondly, if the signal is retarded in time to one 
loudspeaker, the sound image moves towards the 
other loudspeaker as illustrated in Fig. 5. In addition 
method employing a combination of intensity and 
difference could used fact fre 
yuently encountered. It has been found, however, 
that a sound image moved by an intensity difference 
between the sound outputs from the loudspeaker: 
far sharper and better defined than one 
time employed. From Fig. 5 it will 
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SOUND SOURCE POSITION 
Fig. 7. Microphone responses in direction of indicated sound 
source for correct positioning of sound images. 


be seen that for the experimental system a time 
delay of about four milliseconds was necessary to 
move the sound image over to one loudspeaker. Now 
consider the case if the sound had been repetitive, 
say with a frequency of 500c/s. With the loud- 
speakers radiating the same signal both in intensity 
and time, the virtual sound image would have been 
half-way between the loudspeakers. On applying a 
time delay to one loudspeaker the image would have 
moved towards the other loudspeaker; however, 
had the delay been increased to two milli- 
seconds (i.e., one period of the waveform) conditions 
would have returned to the state of no delay and 
the sound image would have returned to the central 
position. Now if the sound had been random or 
transient in nature it would have remained displaced. 
Hence for a sound like a piano note which has both 
a transient part and a fairly steady repetitive com- 
ponent considerable ambiguity would exist as to the 
exact location of the sound. In practice this effect 
manifests itself as an apparent widening of the sound 
image and also as an apparent movement of musical 
instruments as different notes are played. Hence 
moving the position of the virtual sound image by 
varying the intensity levels of the sounds from the 
loudspeakers is to be preferred. 

Sound Pick-up—Microphone Polar Response. 
Since it has been shown that the inputs to the two 
loudspeakers should have a difference of level only 
and not of arrival time, it follows that the two pick- 
up microphones should be placed close together to 
ivoid time diiferences. This in turn calls for some 
form of directional characteristic or “ shadowing” 
in order that the microphones may differentiate 
between sound arriving from the left or the right 
Before investigating the methods by which these 
directional characteristics can be produced, it is 
necessary to ascertain the exact directional charac- 
teristics required. Referring to Fig. 6, it is neces- 

iry to line up the virtual sound images positions 
V1 to V5 at the listening end with the actual sound 
ource positions $1 to S5 at the pick-up end of the 
system. The ratio between the sound intensities 
from the loudspeakers to position correctly the vir- 
tual sound images can be found from Fig. 2(a) and 
hence the necessary ratio of the responses of the 
microphones towards each actual sound source can 
be calculated. At the same time the total output 
from the loudspeakers must be such that as the 
virtual sound image is moved from V1 to V5 the 
loudness changes as if an actual source was moved 
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Fig. 8. Polar response curves for microphones for pro 
ected pick-up angle (a) of 90° and (b) of 60 
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Fig. 9. Stereophonic 
sound pick-up using 
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Fig. 10. Stereophonic 
sound pick-up using 
shadowing disc 
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Fig. 7 shows the necessary microphone responses 
which satisfy these requirements. Working from 
Fig. 7 the necessary polar response diagrams can be 
drawn. Two particular examples are shown in Fig 
8, the first being for a pickup angle of 90° and the 
second for a pickup angle of 60 

One of the methods of obtaining the necessary 
response is to Mount two omni-directional micro 
phones in place of the ears in an artificial head as 
shown in Fig. 9. Such a system depends mainly on 
intensity difference operated at high frequencies 
only. ‘Time differences play little part since the 
maximum time difference which can be obtained 
from a head of average size is only about 0.6 milli- 
seconds and, as can be seen from Fig. 5, this amount 
produces littke movement. 
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from the stereophonic point of view.* Unfortunately 
it is difficult to make a satisfactory microphone with 

polar response independent of frequency. Ribbon 
microphones can be employed, but if these are used 
with their ap t at 90° the angle of pick-up 1s 
limited to abe 0 for correct positioning of the 
ound image A great advantage obtained by the 

e of directional microphones over the artificial 
head and the “shadow board” is their ability to 
eparate the positions of those low frequency sound 
that are important in the reproduction of reverbera 
tion. This is still valid even it the directional sound 

ittern of the loudspeakers is not well maintained 
it the low-frequency end of the sound spectrum 
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Transistor Digital Computers 


NEW BINARY RCI TECHNIQUES DESCRIBED AT 1.E.E. CONVENTION 


\ HEN the therm W introduced int to have a long expectation of life (so far as we can 


digital computing it ) ible machines of tell at present In addition they will both operate 
remarkable  versatili nendou peed of from a single source of power of only a few volts 
operation but a ht with number of di Ihe possibilities of these devices, and methods of 
advantag ¢ wel I not obvious in th using them in digital computers, were recently dis 
early days, but now, witl di f digital com ugh uccessful convention on digital 
puters beings la ercial prodt they ar ymputer techniques held by the I.E.E. in London 
beginning | ral then l litthe more 4 whole session, in fact, was given over to “ The 
lo bes vith, tl rtain rat of lransistor.” ‘This included papers on two complete 
failure and limitatio f his may not be y ransistor digital computers, one built at Manchester 
important in lom roadcast receiver, but niversity and the other at the Atomic Energy 
digital] comput t ything betv 50 irch Establishment, Harwell, while later on there 
and 3,000 vals f considerable nuisan vere papers on special computing circuits using com 
value (a graph in th rticle in thi ue (pag binations of transistors and magnetic cores 
232) giv me i f how bility of equipment It was interesting to note that both of the complet 
decreases with numl mn Secondly machines relied principally on point-contact tran 
when se\ | hundred usand) valve are t for the computing circuits, and it seems that 
massed togethe ng } they generat these devices are still regarded very highly by the 
a great deal of heat, and so th ) the reliability omputer peopl ven though everybody else ha 
of other ompon } t I ion the kilowatt virtually dismi a em is ohsolete The properties 
of electric power cé med { proc lhirdly, % the point transi r were, of course, recognized 
there is the uneco ica ( ly x digital very early on as being suitable for pulse and switching 
computing opé i ring t st of them ircuits. In the first place there was a good frequency 
do litthe more than act a wi ite element r , and secondly, unlike the junction tran 
they take uj , ul ’ f space tor, gative resistance characteristic that could 
It is only to be ex d, therefore, that alternativ be used to give a regenerative change-over action in 
devices are being sought t will overcome thes a two-stat rcuit juivalent to the Eccles-Jordan 
particular disady 1¢ moment there aré valve trigger commonly used in binary computing).* 
two principal on tran rv and the two-stat nfortunately the point-contact transistor proved 
magnetic cor th ind robust, produce 
very little heat r nt in operation and ippear 
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to be somewhat unreliable. Apart from its tempera- 
ture sensitivity, high noise value, general fragility and 
liability to burn out, it had characteristics which 
varied widely from unit to unit and this made it 
difficult to design two-state circuits with consistent 
“on” and “off” conditions. However, a technique 
was developed, notably by F. C. Williams, G. B. B. 
Chaplin and E. H. Cooke-Yarborough, whereby cir- 
cuits could be designed which were sensibly indepen- 
dent of the individual transistor characteristics. It 
was not necessary to select the transistors specially 
nor to adjust the other components according to the 
different characteristics. This technique consisted 
of feeding defined currents to the electrodes and 
involved the use of “catching” diodes and bias 
supplies to determine the various limiting conditions. 


Two-State Pulse Amplifier 


Similar methods are, in fact, used in the two com- 
plete computers described at the I.E.E. convention. 
In the Manchester machine the point-contact tran- 
sistors function principally as pulse amplifiers, while 
the logical gating operations are done by germanium 
diodes. The pulse amplifier here is in reality a two- 
state device with a regenerative switch-over action. 
It is “set” into the “on” or conducting condition 
by the incoming digit pulse and “unset” or turned 
off at the end of each digit period by a regular clock- 
pulse of 125-kc/s repetition frequency. The output is 
taken from the collector of the transitor, and has a 
voltage swing between the defined limits of the 
“ bottomed ” condition and a potential at which it is 
“caught” by a diode. Such two-state circuits are 
also used in the machine as temporary stores (each 
circuit storing one digit of a number). 

Fig. 1 shows the kind of bi-stable trigger circuit 
used in the Harwell machine, It is. “set” into the 
conducting condition by discharging rapidly into the 
emitter a capacitor which forms part of a triggering 
gate circuit, The triggering pulse causes enough 
base current to flow to cut off the base-potential 
“catching ” diode momentarily and so raise the base- 
circuit impedance to a value which produces the 
desired positive feedback. The regenerative action 
then takes place and switches the transistor rapidly 
into the “on” condition. To “unset” the circuit 
back into the “off” condition a positive pulse is 
applied to the base of the transistor through the 
diode shown. The pulse comes from an auxiliary 
transistor circuit, a mono-stable type, which is actu- 
ated by the triggering gate circuit, 

The main store of both the computers consists of 
a magnetic drum. This is basically a slow-access 
device, but an interesting feature of both machines is 
that one track of the drum, with its “write” and 
“read” heads, is used as a quick-access store work- 
ing on the regenerative delay-line principle. 

Another feature of the Harwell computer is a 

tem of interleaving different numbers on the mag- 
netic drum. The arrangement adopted here permits 
the “reading” of the operands from the drum, the 
performance of the computing operation and the 
“writing” of the result back on to the drum all to 
proceed concurrently. As a result the computing 
peed of the machine is faster than would normally 
be possible and this helps to compensate for the 
lowness of action made necessary by the use of 
transistors rather than valves. 

This slowness of response is, in fact, the main 
drawback to the use of transistors in digital com- 
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puters. Whereas in thermionic-valve computers 
digit-pulse frequencies of 1 or 2 Mc/s are quite nor- 
mal, with transistors it is difficult to obtain p.r.fs of 
much above 100kc/s. A particular problem here 
is the hole-storage effect caused by the emitter inject- 
ing excess holes into the transistor when the collec- 
tor is in the “bottomed” state (passing no further 
current). These excess holes cause trouble when an 
incoming pulse tries to trigger the two-state trat 
sistor circuit into the “ unset” or non-conducting 
state, for they produce a continuing current in the 
collector and as a result the back edge of the output 
pulse is sloping instead of almost vertical. This, of 
course, limits the operating p.r.f. of the circuit. 

Junction transistors are even less favourable than 
point transistors in frequency response and conse- 
quently have not been used very much in computing 
circuits. However, the Harwell machine uses some 
50 of them in parts of the circuit where the advan- 
tages of this kind of device (e.g. low noise) outweigh 
the poorer frequency response. In the future, of 
course, when high-frequency junction transistors 
such as the surface-barrier type become generally 
available, and the cut-off frequencies are increased 
to several megacycles, the main limitation of the 
device in computing circuits will be removed 

One computing application in which the junction 
transistor is likely to become quite important is the 
driving of two-state magnetic cores. These cores, 
which are usually made of ferrite material, are basic- 
ally storage elements and have hitherto been used 
for this purpose in storage systems of the matrix 
type. It now appears that they can also be used as 
two-state trigger circuits if there is some kind of 
amplifying device to drive them from one state to the 
other, and the transistor is the obvious choice for the 
job, The two states in question are actually condi 
tions of high remanent flux density (almost at satura- 
tion point) in the core, and these, and the rapid 
switch-over from one state to the other, are obtained 
by virtue of the fact that the core material has an 
almost rectangular hysteresis loop. 

Fig. 2 shows the general principle. Suppose the 
core is magnetized to saturation in one direction, 
say to the “1” state, by passing a pulse of current 
through a winding. At the end of the current pulse 
the magnetizing field will still be very high—at least 
90%, of the maximum flux density—thereby retain 
ing the information that the core has been switched 
into the “1” state. If now another current pulse 
is passed through another winding so as to apply 
a magnetizing field in the opposite direction, the 
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Fig. |. Transistor bi-stable cir- 
cuit as used in the Harwell 
v digital computer. 
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Fig 2 Rec tanguiar 
hysteresis loop of 
ferrite magnetic core 
used as two 
storage devices 
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lowly then 
will suddenly drop to 
up to the opposite satura 
Thus a fairly small increas 
of magnetizing current will switch the core rapidly 
from one state to the other, and once the core is in 
that state it is not critically dependent on the current 
which can be reduced to zero without affecting 
stored information 
One of the tran 
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upon 
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circuits described at 
mvention in which this type of storage 
shown in Fig. 3 Ihe basic element consi 
of one core and one junction transistor, and the core 
is coupled to the transistor by a winding between 
base and emitter. Assuming that Core 1 is in the 
“1” condition and Core 2 is in the “0” condition, a 
pulse applied to the “unset” winding of Core 1 will 
change its state and in so doing produce a .apid 
change of flux which will generate a voltage acro 
the base-emitter winding. This voltage is arranged 
to drive the base of V, negative with respect to the 
emitter and as a result a considerable current flow 

Right: Fig. 3, Circuit contain 
ing two 
ments, the output of one 
triggering the other 


transistor-core eile 


Below: Fig. 4. Transistor 
circuit with pesitive feedba 
arrangement to give reg 

tive action 


in the ollect circuit [he collector actually 
“bottoms” to within a fraction of a volt of the 
emitter potential, and its current is determined by 
the resistor and the negative supply. As can be 
seen, this collector current passes through a winding 
on Core 2, and the winding is arranged so that it 
changes the core from the “0” state to the “1” state. 
Again the transition produces a voltage across the 
base and emitter of the fo'lowing transistor (V.), and 
this time the base is driven positive and the collector 
current is switched to almost zero. 

In some equipments this simple type of circuit 
has been used with the addition of positive feedback 
or regeneration. As shown in Fig. 4, the output 
current from the transistor is passed back through 
an additional winding on its own core before going 
on to the next core. This additional winding is 
arranged so that the magnetic field generated is in 
the right direction to assist the transition from one 
state to the er which has already started in the 
ore. As a result, once the core is triggered it will 
change its state, using the current of the associated 
transistor, even though the triggering pulse of current 
has ended 

Combined circuits of this kind will work normally 
at repetition frequencies up to 50kc/s and, with 
modifications, up to several hundred kilocycles. The 
limitation of speed is certainly a drawback but there 
ire a great many attractive features, especially in the 
regenerative circuit, to compensate for it In the 
first place, since the transistor is always cut off except 
when shifting the core operating point, and since the 
tate of the circuit is maintained purely by the 
remanent flux, the “standby” power consumption 
is negligible. Moreover, the input triggering current 
needed is quite small since it only has to produce a 
very small change of flux. The circuit permits wide 
tolerances in component values and transistor charac- 
teristics and is consequently very reliable. Finally. 
the apparatus is extremely small: in one type of 
computing equipment in which it was used instead 
of thermionic-valve circuits the overall reduction in 
size amounted to 100: l—with, incidentally, a 
3000: 1 reduction in power consumption. 

One should not assume from all this, of course, that 
the thermionic valve is likely to disappear quite soon 
from digital computers. There are a great many 
difficulties to be overcome in transistor circuits before 
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this happens. Not only are the transistors too slow, 
but they have not yet reached the stage of offering 
a definite commercial advantage over valves in com- 
puting equipment. However, the developments 
which are bound to come in the next year or so— 
improved power ratings, higher operating frequencies 
ind perhaps reduction in price—are likely to make 
a big difference to this situation 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspundents 


FM. 


M. G. SCROGGIE’S article in the April issue points 
out the advantages of the pulse-counting discriminator, 
but does not in our opinion give sufficient weight to the 
difficulties cf incorporating it in a practical receiver.* 
[To provide adequate selectivity a rather complicated 
double superhet circuit is necessary. The alternative— 
direct conversion to the low intermediate frequency 
say, 200 kc/s) required by the characteristics of the dis- 
criminator—leaves the circuit open to second-channel 
interference 

Suppose the signal to be received is at a frequency 
of 92 Mc If the oscillator is set to 92.2 Mc/s, a signal 
at 92.4 Mc/s will be received almost equally well, since 
the rf. circuits would not provide any substantial 
attenuation; in fact, signals anywhere in the range about 
92 Mc might “capture” the receiver. For example, 
a signal at 91.8Mc/s or at 92.6Mc/s would produce 
an input to the detector at 400 kc/s which would prob 
ibly lie within the passband. We received a report of 
a receiver of this type in which interference occurred 
on the Wrotham Home Service from the Third Pro- 
gramme separated by a frequency difference of 2.2 Mc/s! 
Ideally, of course, the passband should be just sufficient 
to accommodate the signal, e.g., 100-300kc/s. How- 
ever, the attainment of substantially uniform gain/ 
frequency and linear phase shift/frequency characteristic 
in this band, with adequate rejection at frequencies 
adjacent, is likely to be difficult. Even if this were done, 
there would still be no second-channel protection, and 
each signal would be received at two settings of the 
receiver tuning control. 

Che distortion figures quoted indicated that some- 
thing less than 1 per cent might be expected. We feel 
that it should be pointed out that similarly low figures 
can be obtained consistently with a Foster-Secley type 
of discriminator (see, for example, J. G. Spencer; 
Wireless World, December, 1952). The figure quoted 
by ourselves in the April, 1955, issue for a ratio detector, 
3 per cent maximum, is typical for this form of detector. 
It must be emphasized that the distortion figures quoted 
ire in all cases at maximum output only. By accepting 
1 reduced efficiency, it is possible to reduce the distor 
tion associated with a ratio detector to a very low level 

S. W. AMOS, G. G. JOHNSTONE 

London, W.9 

*N joubt the author will remedy this deficiency when ful 


ling his promise to describe a practica) receiver in a forthcoming 
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B.B.C. Publicity Wanted 


MAY I 
put forward by me at a recent meeting of the Radio 
Industries Club? 

In spite of the excellent relations existing between the 
industry and the B.B.C., radio and radio-like products 
do not enjoy the amount of broadcast publicity that is 


use your columns to reinforce a personal plea 


regularly accorded, for example, to motor cars, household 
ippliances and books. Surely it is not too much to ask 
for that the preview of the National Radio Exhibition 
should be given at least as much programme time on 
television as, say, the Ideal Home Exhibition. 

As things are, little is done by the B.B.C, to inculcate 
n the public an intelligent interest in sound and tele- 
vision receivers, to say nothing of such domestic sound 
reproducing equipment as tape recorders and record 
player 

I suggest that series of programmes on both sound 
ind television should be given in which, for example, the 
advantages of different types of television receivers could 
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be discussed. The pros and cons of 14-in, 17-in and 
21-in screens; the advantages and disadvantages of con 
sole and table models; the advisability or not of incor 
porating a v.h.f. receiver in a television cabinet, are all 
points which could receive attention. 

Possibly a series of programmes devoted to the pro 
ducts of the radié industry could be given, somewhat on 
the same lines of those which were transmitted recently 
in regard to the automobile industry. 

The advantages of v.hf. broadcasting might also be 
hammered home more fully. It seems clear that the 
majority of the non-technical general public do not really 
know that it exists. The fact that the areas in which 
v.h.f. broadcasts can be received coincide with some of 
the areas served by the television transmitters would pre 
sumably make it comparatively easy for a series of tele 
vision programmes on v.h.f. broadcasting to be 
transmitted in those areas where the v.h.f. service is 
already in operation. 

Car radio, too, could be encouraged; that, incidentally, 
would bring extra revenue to the B.B.C., and ultimately, 
there might be special programmes for car radio users 

Heme! Hempstead, Herts. RICHARD ARBIB 


Receiver Design 


“DIALIST’S” paragraph in the October issue stating 
that he will be seeking a first-class v.hf. receiver when 
f.m. transmissions commence in his area touches a very 
sore spot 

At an ever-increasing rate for the past three years 
there have appeared published designs, v.h.f. kits and sets 
for sale by the dozen, all with that primitive perpetration, 
continuous tuning. Two outstanding exceptions (both 
factory built) up to date enough to incorporate pre-set 
switched tuning prove that the difficulties are not 
insuperable. In these days of electronic miracles con- 
tinuous tuning for the three locals is just not good 
enough 

When v.h.f. comes my way I shall have switch-tuning 
for the Third, Home and Light programmes, even if it 
means retaining my existing a.m. equipment 

Chasetown, Staffs. STANLEY MAY 


Technical Training 
THE recent outcry at the lack of scientists and tech 
nicians prompts me to voice my own personal experi 
ences in the almost impossible task of finding suitable 
technical instruction 

I endeavoured to study for the City and Guilds full 
technological certificate in telecommunication engineer 
ing. The nearest suitable institute is situated twenty 
miles away and necessitates a tedious two-hour journey 
to attend. I am, however, willing to undertake this for 
three evenings a week in order to attend classes 

When I approached the authorities three years ago 
I was informed that I must start at the beginning of the 
course even though my home study would see me 
through the first two years. Result: two wasted years 
sitting in classes writing elementary notes that I knew 
from A to Z. Now, after having obtained at great waste 
of time the necessary slips of yellow paper for an inter 
mediate certificate, I find I do not qualify as I haven't 
taken an elementary mathematics examination. This, 
of course, necessitates attending a suitable course before 
I am allowed to sit for the examination 

My enquiries for the third year course of instruction 
drew a complete blank. There were insufficient students 
enrolled to form a class. The alternative that I was 
offered was a five-year course leading to a Higher 
National Certificate in electrical engineering But, I 
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** Loudspeaker Enclosure Design 


I REFER to th id part of the article on th 
subject in Wirele i, February, 1956 

Since this en ass reflex with an acoustical 
resistance loading the por ist question the validity 
of the impedance cur or ge 79. These curves and 
comments on page 7 pol how that the upper 
resonance f, and the ant onance {, have been reduced 
to negligible proportion whilst the lowest resonance f 
remained virtually unchanged hat this is a physi 
impossib lity in De readily n by analysing the con 
plete analogue of hown in Fig. 12, page 
The addition of an acou esistance of proportion 
such that the reduced to 
negligible proportion ymmpletely eliminate the 
impedance peak at f of the values of the port 
mass reactance and reactance 

I'he velocity in the port mesh and, therefore, radiation 
decreases rapidly a th onant frequency f, : 
approached. Since the velocity in the port mesh would 
be greate in the region of f,, the addition of an 
acoust stance would have its greatest effect at f 
and not Mr Jord in innot validate his statements 


by clau that the two resonances are interchanged 


mpedan t f, become 


volume stuffne 
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in a bass reflex design where f, is 
resonance of the cone 
resonance is governed by the mass 
rt and the stiffness reactance of the 
impossible to interchange f, and f 
rardless } icement of f,. 
Jensen turing Company 


NOVAK 


J. F. Novak for his remarks and regret 
ly arguments may not have been perfectly 
following notes are offered to amend this 
t ay that the “ Axiom” enclosures are 
riety with an acoustical resistance 
he port is formed by the small 
centre of the resistive material in the 
Resistance Unit.” This port contains no 
¢ other than the viscous resistance 
iges. ‘The resistive material should be 
being quite separate from the port, the 
two being combined in the “ Acoustical Resistance Unit ” 
ctical convenience. I would like to stress 
ng to the port I am not referring to the 
iperture into which the “ Acoustical 
fits. The “ Axiom” enclosure is not a 
osure since, by definition, we understand 
¢ an enclosure which will change the phase 
from the rear of the cone and emit it as 
useful radiation from a port having dimensions com 
parable to those of the loudspeaker cone. Further, for 
opumum results, it is usual to arrange for the resonant 
Irequency of a bass reflex enclosure to coincide with the 
ree-air resonance of the cone, thereby providing maxi 
damping at this frequency. The “Axiom” 
losures do not conform to either of these requirements 
Mr. Novak states that it is physically impossible to 
educe the amplitude of the upper resonance to a greater 
xtent than the lower resonance f,. The mechanism of 
is fully described on pages 77 and 78 of the February 
ind may be summarized in the following way 
be the resonant frequency of the parallel section 
| ection behaves as a mass reactance 
tiffness reactance, which added to the 
roduce the two resonances f, and f 
if we make the resonance of the 
llel f,) occur at a higher frequency than 
vat of the series only (free-air cone resonance), then it 
in be > f ig. 13 that the reactance of an f 
much higher than an f Since R, is in parallel with 
reactance due to the enclosure, the Q of this will be 
it f, than at Ihe text takes this a stage further 
by g the effective parallel section into an 
gives simple proof that the total 
considerably less than at f 
econd argument against Mr. Novak’s statement 
impossibility may be found in 
vorks, and may readily be shown to do so 
not only by measurements on an enclosure but also by 
measurement in actual electrical circuit made to 
conform to Fig. 13 
In the second part of his letter Mr. Novak states that 
velocity in the port would be greatest in the region of 
rhis is not true since the maximum velocity at the 
port of any vented enclosure occurs at the resonant fre 
quency of the « Bearing in mind that the port 
the actual open area in the centre of the A.R.U.. 
maximum vel y occurs in this opening at f If we 
ncorrectly regard the entire aperture containing the 
4.R.U. as the port, then maximum velocity would occur 
ere at some very much higher frequency (i.e., higher 
than f Maximum velocity could not possibly occur 
anywhere near the frequency f, since this is below f 
I do not understand Mr. Novak’s remarks regarding 
vw interchange of the two resonances. I have not 
umed that this happens and I agree that it does not 
So far as I can see this is irrelevant 
Goodmans Industries, Limited, E 
Wembley 
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These long life transistors in your circuits will save space and power 
and incidentally save weight. Exhaustive tests by our unique triple- 
test process have proved their reliability over a long period. 
Brimar are now able to offer several types in smal! quantities for 
development work 
The BRIMAR TP!1 and TP2 are point contact, in type, germanium 
transistors. Type TP1 may be used in control and switching circuits 
at frequencies up to 100 Kc/s and will work consistently and reliably 
within this range. Type TP2 may be used as an amplifier or oscillator 
at frequencies up to 2 Mc/s. Collector dissipation 150 mW max. at 
20°C. The BRIMAR TSI, TS2 and TS3 are p.n.p. alloyed junction 
transistors intended for use in low frequency applications up to 
500 Kce/s. These transistors replace the 
earlier types TJ1, TJ2 and TJ3, and are 
fully hermetically sealed. 
They are thus immune from the effects 
of humidity and noxious atmospheric 
conditions, The small size and low power 
consumption of these transistors permit 
the design of light, compact equipment 
Since the cases are of metal there is little 
danger of accidental fracture, and the trans 


Top: | 
Centre 


istors are also thereby rendered lightproof 
Right 


Collector dissipation 50mW at 20°C. 


Srandard Telephones and Cables Limited 
Regd. Office Connaught House, 63 Aldwych W.C.2 


FOOTSCRAY, SIDCUP, KENT. FOOtscray 3333. 


THE ACOS MIC 56 


The ACOS MIC 36 crystal microphone performs 
as well as it looks. It is omni-directional, highly 
sensitive, and has a substantially flat response 
from 30 to 7,000 c/s. It retails at £3.3.0 without 
switch or {3.8.0 with one, and is widely chosen 


for tape and disc work, P.A. and amateur radio. 
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REPRODUCTION FROM 


MAGNETIC TAPE RECORDS 


Playback Requirements for Single-channel and “Stereosonic "’ Tapes 


By M. B. MARTIN,* A.M. Brit. 1.R.E., and D. L. A. SMITH,* B.Sc. (Eng.), A.M. Brit. 1.R.E. 


4h 

| HE development by Electric & Musical Indus- 
tries, Ltd, of a practical method of making 
commercial copies of their original master tape 
recordings opened up new possibilities in the field 
of very high quality music reproduction. 

These single-channel tape records were the fore- 
runners of the fundamental new development of the 
“Stereosonic” technique of recording and repro- 
duction first announced by “His Master’s Voice” 
in April, 1955." These tape records add a new 
dimension to recorded and reproduced music, giving 
a sense of depth, perspective and movement which 
is not present in single-channel reproduction. 

The purpose of this article is to offer some guid- 
ance to those who as yet may have had little 
experience of these records, in the hope that a few 
pitfalls can be avoided in the design and construc- 
tion of reproducing equipment. 

The standards to which tape records are made 
have been published;* the main factors involved for 
reproduction purposes are speed, track dimensions 
and frequency characteristic. The track dimensions 
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Fig. |. Track dimensions for half-track recordings. 

are given in Fig. 1: a track of 0.110in is recorded 
on each half of a tape 0.250in wide; in the same 
figure the recommended replay track width of 0.090in 
is also shown. The reason for this difference of 
0.020in is to prevent modulation of the reproduction 
by scanning the edge of the recording. The tape 
speed is 74in/sec, which speed enables a very nigh 
standard of reproduction to be obtained with a 
playing time from a standard 7-in diameter reel, 
equal to that of a long-playing disc record. 

The recordings are so made that when played 
with the active side of the tape away from the 
observer and the tape passing from left to right, 
the upper track should be scanned. 

The frequency characteristic has been defined as 
conforming to that preferred by the Comité Con- 
ultatif International des Radiocommunications 
(C.C.1.R.) for programme interchange. For a tape 
speed of 74in/sec this is defined as a bass rise 
equivalent to that of a series combination of resist- 
ance and capacitance with a time constant of 
100 usec, together with high-frequency lift to com- 
pensate for replay head losses. 

The distortion content of a 
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tape record is 
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extremely low when compared with the output from 
a gramophone pickup; it is indeed comparable with 
that of many amplifiers. At peak signal level the 
harmonic distortion content is about 2 per cent, but 
a signal 3dB below peak has a distortion content 
of 0.4 per cent and at 6dB down, 0.1 per cent. A 
curve of distortion against recording level is given 
in Fig. 2. Even if the recording is occasionally 
allowed to overload, the result is not as distressing 
to the ear as is the distortion produced by the 
excessive levels sometimes found on modern disc 
records 

The dynamic range of tape records is high and 
to do them justice a reproducer should have a 
signal/noise ratio which approaches 60 dB 

The foregoing remarks apply to both single 
channel and “Stereosonic” tape records, but with 
the latter, both recorded tracks are replayed 
together. The track dimensions are as given above, 
and when replayed with the tape passing from left 
to right with the active side away from the observer 
and the recording in the correct sense, the top track 
should be reproduced through the left-hand speaker 
and bottom track through the right-hand. The 
tracks are so recorded that the reproducing head 
gaps should be accurately in line: that is the gap 
of the top track replay head must be vertically above 
that of the bottom head. This point will be taken 
up further when we deal with heads in detail 
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Fig. 2. Distortion plotted against recording level for a 
high-coercivity tape. 
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The resul 
records depend to ree up 
performance of the tape transp mechanism. The 
three main aspects of this are the speed 
spooling performanc: 
guides and pressurc 
Speed Variation. The wow and fluttes 
by a suitable mechanism sh ild be no 
that of a first-cla transcription-ty ps 
That is, the r.m.s. tota w and fi should be 
no worse than 0.2 per ce ind eferably better 
than 0.1 per cent. Unfortunate! 
a genuine performance order 1 price i 
might be considered nable for a domesti 
machine appear to be I rhe prospective buyer 
of a given deck is advised to judge for himself by 
a careful listening t the wow and flutter 
performance w to him 

We must a [f the mean speed 
measured over a short px d Ww seconds to ten 
of seconds, such as wi 1 ndicated stroboscopi 
ally or by timing a short 1 pe-run—as distinguished 
from the overall mean | 1, whi 
quotient ol 


constancy, 


afrangement of 


producc 
greater thar 
turntable 


imply the 


Full length of tape on ool (inchs 


lime for com econd 


The short-term mean speed of most t ipe machine 
Varies somewhat from or end of a spool to the 
other This variation should not be more than 
+] per cent of the over i speed which in 
turn should not differ from 
more than +1.5 per cent 

Spooling. The tape as spooled by th 
Should be evenly wound, no turns of tape 
have risen above or fallen | clow the general level. 
and the reel of tape ild not touch the spool 
cheeks on either sid | tape tension during 
the spooling operation 
enable the wound 1 ape t 
alone, be firm enough to indled without diffi 
culty, even if dropped table from the height 
of a few inch ind | ble to resist attempts to 
push it off the hub requirement is most 
important when the tay ire to be stored for long 
periods. Again, the tape tension should not be so 
high that the tape i d, as will happen if 
enthusiasm to achiev performance laid down 
above is carried too far \ satisfactory tape tension 
during the spooling operation is between 80 and 
90 gm, for a normal thickn ) 
which the records are madi 

The brakes should bring the 1 ») rest in 
minimum time of one maximum of 
two seconds, without tape to jump or 
ride out of the guid After having 
been stopped, the ( I j " } not 
excessively $0 

The Tape Run 
over the head and ; 
tioned accurately 
rectly on the head | 
symmetrically between th 
tape is running over the there 
must be no tendency for t! ' to in any 

way, and there must be 
of the tape 

Heads.—It should be un tood t two replay 
heads of the same nominal ind front gap 
dimensions, but of differen ictions, will in 


nominal speed by 


machine 


should 


high enough to 
pport itself on the hub 


0.002 3in tape on 


lation 


and sensitivity 
rhe “quality” of the front gap, its 
n to the back gap, the iron losses. 
and the condition of the work- 
iffect the head’s performance; 


general have different frequency 
Naracterist 


;, essential to regard a particular 
s head and an associated amplifier as 


tape speed, the ultimate frequency 
init depends on the replay head, 
ip thereof as the most important 
es of the gap must be straight, 
d parallel, whilst the working face 
have had imparted to it a high 
ut impairing the definition of 
f, f speed of 7} in/sec, a response 
to 12} is aimed at, the magnetically-effec- 
ve length of the replay gap will be about 0.0003in. 
Anything much greater than this may well lead to 
uble with instability of the equalizing amplifier, 
| yield a high level of hiss when 
ed earlier, the track width to be 
he head should therefore have 

al to this. 
hould be carefully insulated 
be as thin as possible, in order 
Irequency losses. 0.005in thick 
uitable lamination material, pro 
ided that it carefully and correctly annealed 
limensions of the working face must be care- 
to prevent wavelength inter- 
bass. The principle here is 
n relation to the arc of the tape 
extremes of the arc are not 
defined lhe response obtained with a 
i point of view is shown in 


in any < 
laying. A 
inned is 0.( 


id [rom th 


he impedance of a replay head is a matter of 

me importance \ high-impedance head (about 
mH inductance or ere iter) has the advantage 
(hat no input transformer is required Another 
to be into consideration is that the 
onance frequency of the head and input 
within the frequency r inge of the 

mis resonance can be used to aid in 

ing for the high-frequency losses, but it i 

e which innot be re 
lation of inductan 


taken 


Sa 
ommended, as the 
from head to head and of 
ipacitance of amplifiers will make any attempt 

it reproducing = results from an experimental 
ssible task. A better system. 
it low-impedance head (induct 
in conjunction with an input 


implifier 
isc, | 1S¢ 
i few millihenri 
inslormer 


ting head, show- 


spee 7 kin sec. 
Replay output 
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TYPICAL PRACTICAL CURVE 4 
! | \s 


FREQUENCY (c/s) 


Replay chain response, 74in/sec (100 ysec 


If the transformer is placed very close to the input 
grid, the capacitance troubles are minimized and 
an astatically-wound transformer needs the mini- 
mum of screening in order to minimize hum. With 
a balanced primary winding and a tightly-twisted 
pair of leads from the head to the transformer, the 
hum troubles in the primary circuit are small. 
rhe following specification applies to a replay 

head designed for stereophonic working. It can be 
regarded as the minimum standard required in order 
to realize full advantage from both the “ Stereo- 
onic” and single-channel tape records. 
Mechanical 

0.005in 
I rack 

0.0025in 
0.0005in 
0.0001n 


0.0005in 


width 0.090in 


lrack separation 0.050in 
Max. permissible lateral gap displacement 
Performance 

Frequency response (measured at 74in/sec with 
onstant record current in a separate record head 
ising a bias amplitude adjusted for maximum play- 
back voltage at 1 kc Playback loss at 12 kc/s 
relative to playback voltage at 1 kc/s to be not more 
than —1]2 dB, allowance being made for record head 
1OSS¢ 
Balance between tracks 

Sensitivity at 1 kc/s 
track to agree within + 1 dB. 

Frequency response: playback voltage at 12 kc/s 
relative to playback voltage at 1 kc/s to agree within 

1dB 

Front gap alignment: when the azimuth is 
djusted for maximum output from one track at 
12 kc/s the loss due to misalignment of the second 
track to be less than 1dB at 12kc/s. 
Cross talk 

When replaying a half-track recording at 2 per 
ent distortion level (track spacing 0.030in), the 
ross-talk generated in the head section scanning 
the unrecorded track to be less than 50 dB at 
1Ok 

I 


playback voltage from each 


‘ 
he comparatively high figure of cross-talk rejec- 
tion is not necessary for satisfactory “ Stereosonic ” 
reproduction, about 35 dB would be sufficient; how- 
ver, the machine should be capable of playing 
hanne! tape records, and for this purpose 

ross-talk is just satisfactory (60dB rejec- 
use is to be made of the 


ingle 
0dB 

uion is necessary if full 
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gap loss). 


dynamic range of the tape). The 60dB 
degree of rejection is extremely difficult 
to achieve in the head alone, whilst a 
figure of 55dB can be reached only by 
rather unconventional head construction 
and multiple, inter-track screens of 
Mumetal and copper. 


Amplifiers 


The requirements of a pre-amplifier for 
tape records are low noise and hum 
levels, low distortion, and careful 
equalizer design. These requirements 
are no different from those of any other 
pre-amplifier, but the signal at the first 
grid is unlikely to be in excess of 
10mV at lkc/s; thus a signal-to-hum 
ratio of 60 dB involves very careful design. 
With the 100 sec bass rise, the lift be- 
tween 1 kc/s and 50c/s is nearly 25 dB, 
hence the signal available at S0c/s is about 
600 “V, and to achieve 60dB signal-to-noise ratio 
the equivalent hum at the grid of the first stage 
can be no greater than 0.6 “V, which implies the use 
of a hum-bucking arrangement, even when the in- 
put valve is of the Z729 type. 

The curves in Fig. 4 give typical pre-amplifier 
responses for heads with effective replay gaps of 
0.004in and 0.0003in. The precise amplifier response 
in the high-frequency region depends also upon the 
head losses other than the gap loss. That is, the 
curves of Fig. 4 indicate the minimum h.f. response 
required for heads of the quoted effective gaps. A 
typical working curve is shown as a dotted line 
Final adjustment of response is most readily carried 
out by playing a standard frequency test tape. It 
will also be found that the low-frequency output 
from certain types of replay head is somewhat (one 
or two dB) greater than would be expected if the 
Lf. output is assumed to be proportional to 
frequency. 

The amplifier should be so designed that there 
is no danger of oscillation at the peak frequency of 
the equalizer lift and that the non-linear distortion 
introduced by the method of lifting is negligible. 

For “Stereosonic” reproduction, it is advisable 
that the gains of the pre-amplifiers should be indi- 
vidually variable to enable the residual differences 
in head sensitivity and amplifier gains to be removed 
in the setting-up process. The high-frequency 
equalizers should be variable so that the slight 
difference in head responses can be accounted for. 
It is also an advantage if the output stage is a 
cathode follower or some other low-impedance cir- 
cuit, in order that power amplifiers can be fed 
through unequal lengths of cable if necessary, with- 
out the risk of the magnitudes of the outputs becom- 
ing unbalanced or of hum pick-up taking place. 

The power amplifiers should introduce very little 
distortion, a-figure of 0.25 per cent max. is typical, 
and the frequency range at full rated power should 
be 30c/s to 12 or 15kc/s. For “ Stereosonic” 
equipment, the gains of the power amplifiers should 
be accurately matched: a satisfactory method of 
achieving this is to use a high degree of feedback 
with close-tolerance high-stability resistors in the 
feedback loop. A gain match of less than 0.5 dB is 
necessary and can be achieved in this way. 

In both power and pre-amplifiers, care should be 
taken to avoid uncontrolled phase shifts within the 
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Tone 
, should pro- 
effects in both 
channels. For convenience in 
operation, such controls may be 
ganged. However, the resistance/ 
rotation laws of a normal com 
mercial-grade potentiometer are 
not claimed to be matched to 
within the 5 per cent required by 
a twin-channel system. The pre 
ferred arrangement is the use of 
switched controls with the resist 
ance elements if possible of a 
high-stability type 

In some rooms, it may be neces- 
sary to correct electrically for 
acoustic unbalance, which causes 
a lateral shift of the sound image 
Adequate correction can be made 
by raising the gain of one channel 
relative to the other. For a perma 
nent installation, this can be done 
“ once-and-for-all ” when the 
equipment is set up. Otherwise, 
a differential gain control between 
channels should be provided 


working frequency range 
and gain controls, et 
duce identical 


H.M.V. Model 


* Stereosonic ’’ Reproducers 


The final result from a “ Stereosonic” reproducer 
can be spoilt by a careless choice of loudspeakers, 
however carefully the amplifiers and head are de 
signed and made. The loudspeakers used should 
have closely matched responses and sensitivities. If 
one loudspeaker has a peak at say 8kc/s which is 
absent from the other, this can have the distressing 
effect of divorcing a singer’s voice from its sibilants 
The singer then appears to be standing in the centre, 
say, with all the sibilance appearing to come from a 
point a foot or two away! The polar diagram of 
the loudspeakers should ideally be as nearly semi 
circular in the horizontal plane as possible. Fortun- 
ately, the advent of electrostatic loudspeakers has 
helped considerably at the high frequencies. The 


Loudspeaker assembly comprising an elliptical moving-coil 
and a high-frequency electrostatic unit 
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3034 * 


Stereosonic '’ reproducing equipment in its latest form 


‘beamed top” often associated with high-quality 
loudspeakers can cause a distinct loss in the effec- 
tive sound image when compared with a speaker 
with an even distribution 

It may also be found to be an advantage if the 
back radiation of the loudspeaker is limited. In 
certain types of room the acoustic loading of the 


room on the backs of the bass speaker cones can 


cause unbalance in the low-frequency end. Fortun- 
ately, the majority of high-quality bass enclosures 
have very little back radiation, 

Our experiments have shown that a high stand- 
ard of “Stereosonic” reproduction can readily be 
achieved in domestic conditions, from rooms as 
small as 9ft x 11ft to the baronial hall; in fact, we 
have not yet found a domestic type of room in which 
good results cannot be readily obtained. 

These experiments were carried out using the 
prototype of the Model 3034 H.M.V, “ Stereosonic ” 
reproducer, which has been designed according to 
the principles outlined. The pre-amplifiers have 
pre-set gain controls variable over about 6dB to 
facilitate the balancing procedure, and the equalizers 
are variable as outlined above. The volume, bass 
and treble controls are ganged; they are step controls 
using high stability resistors, the volume control 
being graded in ten steps; the difference in gain 
between the two channels on any position of the 
controls is not greater than 0.5dB. The other two 
controls on the top panel are a system switch giving 
“ Stereosonic,” “Single-channel tape,” a “ Single- 
channel auxiliary ” input and the “ Balance” control; 
this is a differentia! gain control (in the single-chan- 
nel positions the inputs to the two power amplifiers 
are in parallel), On the rear of the control console 
there is a switch which reverses the two channel 
feeds to the loudspeakers, so that the control console 
can be placed on either side of the second cabinet. 

In the photograph of a loudspeaker unit the long 
bowed electrostatic speaker which operates from 
Skc/s upwards can be seen at the top. The bass 
unit is an elliptical speaker enclosed in an airtight 
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box of 3.5 cu ft, the system being critically damped 
with a system resonance between 45 and 50c/s (on 
an open baffle the speaker resonance is 22c/s). The 
power amplifier driving this loudspeaker system is 
push-pull, delivering 10 watts to the bass unit, with 
a side amplifier delivering 140 V r.m.s. to the electro- 
static speaker. There is an overall negative feedback 
loop of 26dB, the resistors in this loop being high 
stability type with a close tolerance in order to en- 
sure that the gain of all production amplifiers is held 
within 0.5 dB of standard. The frequency response 
of the system is unusually smooth from 40c/s to 
16kc/s, with a polar response which is substantially 


semi-circular up to 10kc/s; the deviations above 
this frequency are slight. 

In conclusion, we would say that given the neces- 
sary recordings, “ Stereosonic” reproduction is not 
as difficult as it may sound, provided that the choice 
of heads, loudspeakers and amplifiers is made with 
the factors mentioned above in mind. 

Finally, the authors would like to thank the 
British Institution of Radio Engineers for permis- 
sion to use much information which was contained 
in a paper presented by the authors to the Institu- 
tion on Sth January, 1956, and published in the 

Journal Brit.I.R.E., Vol. 16, No. 2, February, 1956 


Frequency Stabilization of 


Oscillators 


Negative Temperature Coefficient 


| r is well known that the frequency of an 
oscillator changes with temperature and that it can 
cause distortion and loss of signal strength in an 
f.m. or television receiver. 

The inductance of a coil varies with temperature; 
this is brought about by dimensional changes and 
also to changes in the current distribution in the 
wire Ihe latter is caused by variations in skin and 
proximity effects as the wire resistance changes. 
Dimensional changes with temperature depend on a 
number of factors. If a coil could be freely suspended, 
its temperature coefficient would be the same as the 
temperature coefficient or linear expansion of the 
wire. Since the coil must have fairly rigid connec- 
tions, even if not suspended by other means, 
mechanical strains cause added changes in dimen- 
that the resultant temperature coefficient 
may be several times that of the linear expansion of 
the wire The contribution to the temperature 
coefficient due to resistance changes is small at low 
and very high frequencies when the skin and prox- 
imity effects are respectively small and very large. 
At frequencies of the order used in v.h.f. broadcasting 
and television where skin and proximity effects are 
moderate, the temperature coefficient of resistance 
of the wire has its greatest effect. Thus an accepted 
value for the temperature coefficient of inductance 
of an open-wound coil is of the order of 120 
per million per degree centigrade. When the 
wound on a former, such as in an i.f. trans- 

this value may be reduced to about 100 
per *U 
temperature coefficient of capacitance for a 
silvered mica capacitor may vary from zero to about 

60 p.p.m. per °C, this being almost entirely due 
to change in dimensions. Values up to + 150 p.p.m. 
per C have been quoted for the temperature 
oefficient of air-dielectric trimmer capacitors, 
caused by linear expansions of the plates, bending 
of the plates due to different linear expansions of 
different parts of the assembly, and deformations 
due to residual stress changes. 

The stray capacitance has a temperature coefficient 
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By V. N. GRAY, 8.Sc.,* 


Capacitors as Correcting Elements 


of similar order to that of an air-dielectric trimmer, 
so that in the oscillator circuit of a v.h.f. receiver, 
where the tuning capacitance usually consists of 
stray capacitance and a trimmer, the resultant 
temperature coefficient is of the order of | 150 p.p.m 
per C, while in an if. circuit it would be about 

100 p.p.m. per °C, 

Let us take the case of a Band II f.m. receiver, 
operating at approximately 90 Mc/s. If the oscillator 
were on the high side, its frequency would be 
approximately 100 Mc/s. (The usual value for the 
intermediate frequency is 10.7 Mc/s.) 

In the oscillator circuit the combination of 
capacitance and inductance change may, in the worst 
cases, amount to + 270 p.p.m./°C which corresponds 
to a frequency change of —140 p.p.m./'C:— 

] 
27 LC 

The new frequency /’ 


Using / 


150 
l 


270 


2rv(LC (1 


2rvy (LC (il 10° .)) 
neglecting the last term in the expansion. 


Then 
J oa / | 


: 0.00014 
2n7/LC 
This would mean a frequency change of - 140.~ 100 
c/s, ie 14 kc/s, in the oscillator for each °C 
change in temperature. Over an extreme range, 
from the ‘‘ cold set/cold room” conditions (10°C) 
to “‘ warm set/warm room”’ state (40°C), the 
frequency drift is thus 30 « 14 ke/s, i.e. - 420 ke/s 
Likewise, an i.f. circuit, having temperature 
coefficients of inductance of 100 p.p.m./"C and 
of capacitance of about + 50 p.p.m./°C (correspond- 
*A. H. Hunt (Capacitors, Ltd 
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TO MIXER GRIO = 


Some of the positions in an oscillator circuit where a nega- 
tive-temperature-coefficient capacitor might be used are 
shown here marked *' N One or two positions only so 
equipped might serve in some cases, 


ing to a temperature coefficient of 
will drift 30*75~10c/s, ie 22,500 « 
approximately Since this change is in the same 
direction as the change in oscillator frequency, the 
overall difference in tuning frequencies between 
the two conditions is some 400 kc/s. When this 
figure is compared with the 180 kc/s bandwidth for 
the i.f. channel of an f.m. receiver, it may easily be 
appreciated that severe distortion will occur due to 
non-operation of the limiter and incorrect operation 
of the discriminator (or ratio detector), even if the 
signal is not completely lost during the warming-up 
period, 

Fortunately this effect may be overcome by the 
use Of negative-temperature coefficient capacitors 
There is generally no point in putting a correction 
capacitor in both oscillator and i.f. circuits and it is 
usual to design the oscillator circuit to have approxi- 
mately the same drift as the i.f. amplifier. In the 
case we have cited, the oscillator circuit should be 
arranged to have a small negative-temperature drift 

22.5 22.5 x 10 
of kc/s +, a coefficient of 

0) 40 « 100 
p.p.m./°C, which is |-7.5 p.p.m./°C. The LC product 
must, therefore, have a final coefficient of 15 
p.p.m./"¢ If the oscillator frequency were below 
the signal frequency these signs would be reversed 
Since we quoted a temperature coefficient of in- 
ductance of 120 p.p.m./°C for the inductance, 
the capacitors (including strays) must have a 
temperature coefficient of 105 p.p.m./°C. If the 
total capacitance in the circuit (including valve 
and other strays) is C and the negative coefficient 
part (of say — 750 p.p.m./°C) is ¢ then 

105 C 750 « 150 (© ri 
22) 


75 p.p.m./°C), 


j 


f 
900 


0.283 C 


Values for the “‘ accessible ’ capacitance in oscillator 
circuits for typical (including home-constructed 
receivers vary from about 25 pF upwards, depend 
ing, naturally on the coil and the type of circuit used 

Since the lowest value capacitor having a negative- 
temperature coefficient of 750 p.p.m./°C usually 
quoted by manufacturers is 10 pF, it would seem 
that a total circuit capacitance (including strays) of 
some 35 pF is indicated. This is not an unreasonably 


large value, but since the values for temperature 
coefficients quoted above are likely to be on the 
upper limit of those encountered in practice, it might 
become necessary to use the correction capacitor 
across a part only of the coil 

Another possibility might be to use the negative- 
temperature-coefficient capacitor as the whole, or part 
of, the coupling capacitor to the valve, thereby 
putting it in series with a high proportion of the 
stray capacitance, so that the temperature coefficient 
of the combination becomes negative in the right 
proportion to compensate for the remainder of the 
circuit. One point, which would have to be watched 
here, is that the oscillator must then have plenty 
of drive in hand. Such an arrangement used with a 
circuit which 1s only just oscillating might cause the 
oscillations to cease when the value of the coupling 
capacitor falls with temperature rise! Some of the 
positions in an oscillator circuit where a negative- 
temperature capacitor might be used for frequency 
stabilization are indicated by an ‘“‘ N ”’ in the accom- 
panying circuit diagram. 

Naturally this capacitor should be mounted where 
its temperature is likely to be an average between 
the coil temperatures and the temperature attained 
by the valveholder and other strays. Again it should 
not be fitted close to a wirewound resistor or other 
heat-dissipating element, nor near a hole in the 
chassis, where local draughts, hot or cold, could 
affect its temperature rise considerably. 

He would indeed be a lucky person who managed 
to find the right value for the correction capacitor 
and its right position first time, because local 
temperature variations, uncertainty of true tempera- 
ture coefficients of stray capacities and a tolerance 
in the temperature coefficient of the correction 
capacitors, all tend to work against the experimenter 
For those people, however, who would have a life 
of ease in not having to retune their receivers after 
the warming-up period, or those who aspire to 
push-button tuning on _ v.h.f. receivers, some 
simple experiments are indicated. 

Naturally, these experiments are likely to be a 
little tedious if perfection is to be attained, due to 
the temperature and time cycles involved, but the 
fitting of a suitable value correction capacitor, 
deduced as above, should take care of most of the 
drift It is important, if a trial is made, that the 
receiver should be completely reassembled, even 
to the back of the cabinet being fitted, as otherwise 
one cannot be sure that true warm-working conditions 
are achieved. Again, if the first trial is not too 
successful, the experimenter should note whether 
the necessary retuning is still in the same direction, 
a8 Over-correction is possible 


“TRADER” YEAR BOOK 


A VALUABLE new feature of the 1956 edition of the 
“Wireless and Electrical Trader Year Book” is a very 
comprehensive table of television receiver ifs. and side 
band characteristics of superhet and t.r.f. models. Other 
features include a list of ifs. of sound receivers 
marketed in the past eight years; condensed specifica 
tions of nearly 250 current television receivers and over 
400 sound receivers; and base diagrams and connections 
for some 300 current valves and c.r. tubes. The usual 
directories Of manufacturers, wholesalers, trade names 
ind a buyers’ guide are also to be found within the 344 
pages of the Trader Year Book. Published by the 
Crader Publishing Co., Ltd., Dorset House. Stamford 
Street, London, S.E.1, it costs 12s 6d (postage 1s 
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WEIGHING THE BALANCE 


Now that the novelty of come 
mercial television is wearing cff 
for a considerable number of 
people, we are becoming aware 
that many viewers find that the 
lack of a balanced picture is a 
nuisance. They want to be able 
to switch straight from BBC to 
ITA and back again without 
fiddling with the controls. 


But how often is an installation 
left in such a state? Surely the 
installation engineer should ap- 
preciate this need, and he should 
arrange that his aerials are chosen 
and sited with this in mind. 


Discrepancy between the sig- 
nals may have a number of 
causes. Firstly, as the sensitivity 
of an aerial is proportional to its 
physical dimensions, the band 
III aerial must normally have a 
greater number of elements. 
Also the receiver and valves are 
seldom so efficient on band III 
as on band I 

Modern receivers have auto- 
matic gain control (A.G.C.), but 
considerably more than half those 
in use were sold before this 
perfected. There 

yrrobably more receivers in 

north without A.G.C. than 
in the south because the northern 
BBC stations opened more re- 
cently and the sets were not old 
enough to be replaced when ITA 
came on, and consequently were 
onverted 


feature was 


The average A.G.C. range of a 
receiver is limited by design and, 
where present, provides auto- 
matic control over a range from 
1) to 40 decibels. If the signal 
varies outside these limits, manual 

ijustments have to be made. 
The receiver should be left so 
that the input. is within the 
A.G.C. limits and this can only 
be achieved by a careful choice 
combined with the 
diciou use Of attenuators in 


lead carrying the highest 


aecTial 


have often said 

er is just as good as 

We must amend that 

include the whole installation 
provide a_ truly 
adequate signal, attenuators where 
ect a suitable di- 
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Advertisement of 
BELLING & LEE LTD. 
Gt. Cambridge Rd., Enfield, Middx. 
Written 18th April, 1966 
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“BELLING-LEE” 
TERMINALS 


*‘B’ TYPE STANDARD L100! Series 


wa wp venue 


Seal | 
ene mmnnrenre Sirens 


*‘W’ TYPE L505/10 


Where panel space is 
limited, this compact ter- 
minal is very useful. The 
head is moulded from 
phenolic material and is 
non-removable. The nickel 
plated stud is 2 BA with 
tin-dipped solder spill. 
Rated for 1§ amp: volt- 
age proof to 0.064 in, (max.) 
chassis, 2.5 k Vpeak. (Work- 
ing voltage to 0.064 in. 
chassis, 750 volts peak). 


Supplied with black or red non- 
rotating tops with hot - printed 
lettering indications if required 
Four additional colours are available 
for phase indication and general 
identification purposes, i.c., white, 
yellow, green and blue. Head and 
collar are insulated and are moulded 
in a phenolic material. Collar has 
anti-twist wedge to prevent rotation 
and possible damage to connections 
2 BA stud is nickel plated with 
threadless clamping gap. Tin-dipped 
solder spill with 0.089 in. hole 
together with specially eared washer 
for alternative connections. Insula- 
tion washer provided. 


* We make many types 
of terminals—those shown 
are only indicative of our 


extensive range. 


r a 
| 
| 
| 
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BELLIN 


| GREAT CAMBRIDG 


*‘H’ TYPE L/005 


This is a robust terminal, 
similar to the “B” type 
referred to above, It is suit- 
able for transmitting sets, 
charging boards and similar 
equipment. The head incor- 
porates a black or red non- 
rotating disc which can be 
hot-printed with “4.” indica- 
tions if required. Four other 
colours are available for identi- 
fication purposes, 

Rated for 100 amp: voltage 
proof to 0,125 in. (max.) chassis, 
4kV peak. (Working voltage to 
0.125 in. chassis, 1.5 kV peak.) 


Ge LEE LTD 


Telephone: Enfield 3322 


- Telegrams: Radiobel, Enfield 
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Every item of equipment which transforms a sound or television pro 
gramme from a conception in the author’s and producer's minds to 
what is ultimately audible and visible on the monitor can be provided 
by Marconi’s. Whether it be for a studio or O.B. vehicle, Marconi’s 
not only make it, they will install it (including constructing the building 
or vehicle to house it), maintain it, operate it (or train operators in its 
use) and completely co-ordinate it with the whole system of which it 
forms a part 


‘5%, of the world’s broadcasting authorities rely on Marconi equipment. 
Marconi Television equipment is installed atall B.B.C.and1.T.A. Television Stations. 


~ Lifeline of Communication 


MARCONI 


Complete Sound and Television Broadcasting Systems 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 
LBS 


FURTHER NOTES ON THE 


Simplified Band III Convertor 


CONSTRUCTIONAL DETAILS OF 


FIXED-TUNED AERIAL FILTER 


By O. E. DZIERZYNSKI 


A, the end of the article in the March issue 
describing the Simplified Band III Convertor it was 
tated that work was in hand on a new aerial filter 
which would require no alignment. This was to be 
ichieved by using fixed values of inductance and 
fixed capacitors. The new filter is now completed 
ind is shown here in the illustrations and its circuit, 
which is theoretically the same as that used for 
the original tunable filter, is repeated for con- 
venience in Fig. 1. The only significant differences 
ire slightly modified capacitor values to bring them, 
where practicable, to the 10%, tolerance preferred 
value he coil numbering is the same as the 
ind so an L, will not be found in this 
It was not practicable to retain the same 
apacitor numbering 

Physically the filter is quite different, the fixed- 
tuned filter being built into a screening case 
measuring only jin square by 2jin high. This 
miniaturization, as it might be called, may tax the 
kill of some potential constructors but any trouble 
entailed will be well repaid as no precise measure- 


original 
article 


The fixed-tuned filter removed from 
its can; the annotation conforms to 
Fig. | and enables all components to 
be identified 
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Fig. |. Theoretical circuit diagram of the fixed-tuned 
Band Ill aerial filter. Coil numbers are the same as in the 
original tunable filter; capacitor numbers are different 


Fig. 2. Attenuation curve of the fixed- 
tuned filter. 


ments or adjustments are involved and, furthermore, 
the new filter has an appreciably better performance 
than the old 

A comparison of the new one’s response curve, 
Fig. 2, with that of the original’s (Fig. 4 on page 136 
in the March issue) reveals that the attenuation of 
the new model is maintained reasonably constant 
at between —35 and —40dB up to about 150 Mc/s, 
whereas the earlier model’s curve exhibited a 
marked dip between 50 and 100 Mc/s. The im- 
proved performance results from the all-round 
reduction in size of the filter; miniature capacitors 
have been used and as they comprise the bulk of 
the wiring all connecting leads are consequently 
very much shorter. 

In order to reproduce the 


performance close 
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Above: Fig. 3. Spacing of the 
oil supports on the ** back 
bone "’ rod of the filter 


4 Constructional 


of the coils 


adherence to the form of construction shown her« 
is essential. ‘The position and diameter of the coil 
supports are critical and so is 
the windings on the coil 
The filter is \-in diameter rod 
of rigid insulating material, such as ebonite, Paxo 
line, or Erinoid to mention a few suitable material 
and the four coils, L, to L,, are wound on 
diameter plastic rod tyrene or Nylon 
into tightly fitting hol the 
bone,” and spaced along it as 
Winding data for the 
coil table and all coils areé 
tion with No. 32 s.w.g. enamelled wire and with 
adjacent turns touching. Each coil should start jin 
up from the base of the former, as shown in Fig. 4 
and the ends of the winding threaded through ,},-in 
diameter hole 


the actual position of 
upport 
assembled on a 


h-in 
inserted 
;-in rod, or “ back 
shown in Fig, 3 
coils is given in the 
wound in the same dire: 


four 


with about sin projecting from the 


SHORT 


ONNE( 


Fig. 5 
filter is fitted inside the convertor 


Method of arranging connecting cables when the 


?? 
bee 


COIL TABLE 


Turns 
(close 
wound) 


Induct- 
ance 


(uH) 


Winding 
length 
(in) 


Wire 
(s.w.g.) 
No, 32 En 0.112 
do 0.094 
do 0.055 


opposite side f the coil support to serve as con- 
necting points for the capacitors 

Miniature capacitors must be 
ind they can be ceramic, polystyrene or metallized 
paper types. All, except the largest, C,, must be 
under fin long and not more than *in in diameter, 
because if they are much larger it will be difficult 
to pack them into the confined space of the small 
creening cas« he essential thing is that the 
capacitances be as stated here, the make of capacitor 

not important 

Che 400-pF capacitor, C,, while shown in Fig. 1 
as a single capacitor, is actually two capacitors con- 
nected in seri Chis value is not a preferred value 
and so had to be made up by connecting a 500-pF 
apacitor in series with one of 2,000pF. If a 
400-pF capacitor of a small enough size can be found 
it will simplify the construction 

In the illustrations both ends of the filter ar 
hown fitted with coaxial sockets and they are 
ecured by 6-BA screws inserted into tapped hok 
n the ends of the main support, or “ backbone 
Before fitting the filter in it an the small centre 
hole usually found in the top of most 3-in square 
oil cans must be enlarged to about jin in order to 
enable the sleeve of the input coaxial socket, which 
is the one at the top of the can, to pass through 
In addition, two 6-BA clearance holes have to be 
drilled in the top of the can, on 
orresponding to the fixing 
ocket. A 6-BA screw is 
base holes in the 
inwards and the 


used in the filter 


a diagonal and 
holes in the coaxial 
soldered into one of the 
socket with its head pointing 
hank outwards so that when 
the filter is fitted into its can the shank of the screw 
passes through one of the holes in the top of the 
in and is secured by a nut and washer. The other 
6-BA hole should be in line with the other hole in 
the socket, and also with the tapped hole in the end 
of the “ backbone,” and through all three is inserted 
1 6-BA screw which, when tightened, 
lamps filter, socket and can together 

From the foregoing it will, perhaps, have been 
gathered that the filter is inserted in the screening 
in with the “backbone” support resting in one 
and the il formers projecting diagonally 
oss the can. In order to prevent any likelihood 
the filter’s wi “earthing” to the inside of 
intentional, i.e., at the input 
inside of the can should either 
be coated good varnish or pro 
tected by a thin insulating material 

Chere is ; rth” wire running 
“backbone” t hich the 
capacitors ( und C. are joined and this is 
terminated at end by soldering to one of the 
fixing lugs on ise of the coaxial sockets 

Che output which 1s located at the bottom 
when the filter erted in the can, is secured to 


securely 


ornerl 


he can (except 
ind output end 
with a insulating 
ilongside the 
“earthy” ends of 
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the “backbone” by a 6-BA screw. This screw 
holds in position also a short strip of brass, or 
aluminium, in which is drilled a 6-BA hole at each 
end hese holes are located so that when the 
socket is screwed to the “ backbone” the hole at 
the free end of the strip coincides with the hole 
in the fixing lug of the screening can. The other 
hole in the coaxial socket’s base should align with the 
other fixing lug on the screening can. 

The coaxial sockets admittedly complicate the 
construction of the filter and in certain cases they 
could be omitted. The sockets are fitted mainly 
to enable the filter to be used as a separate unit 
external to any Band-III convertor and inserted in 
the aerial feeder if break-through of Band-I signals 
is affecting the Band-III picture. This must not 
be confused, however, with direct pick-up of signals 


f. T.A. 


Midlands 


on the convertor’s wiring, as an external filter will 
obviously not cure this particular form of television 
interference. 

If the filter is to be used solely, or at least initially, 
with the Simplified Band-III Convertor the two 
coaxial sockets can be omitted and replaced by the 
appropriate lengths of 75-ohm coaxial cable termin- 
ated at their free ends with coaxial plugs if so 
desired. The input cable has to be 6in long if a 
short rod aerial is employed, otherwise any con- 
venient length can be used to join the filter to the 
aerial coaxial socket on the convertor. The output 
of the filter must always be connected to the input 
transformer (T, Fig. 2, page 134, March issue) by 
a 9-in length of coaxial cable. When the filter is 
housed inside the convertor these pieces of cable 
can be disposed of as shown in Fig. 5, 


Relay 


POST OFFICE RADIO LINK TO LICHFIELD TELEVISION STATION 


\ HEN a new television transmitting station such 
as Lichfield or the new LT.A. Yorkshire station, 
scheduled for later in the year, is opened, it is the 
responsibility of the Post Office to transmit the 
vision and sound signals from the I.T.A. programme 
switching centre to the transmitter with no notice- 
able deterioration in quality and with a _ high 
standard of reliability. 

A network of Post Office coaxial cable trunk cir- 
cuits serves the Midland Area B.B.C. stations but 
such a network when fully loaded cannot readily be 
extended to carry additional programmes and it may 
then be of advantage to provide a radio system in 
one of the frequency bands recommended at the 
Atlantic City Convention for fixed point-to-point 
communication links. 

The Post Office has successfully operated a radio- 
relay system using v.h.f. frequencies of about 
200 Mc/s, but restrictions in frequency space due to 
the growing demand by other services for further 
allocations in this part of the spectrum, and the fact 
that broad-band signals are more readily accom- 
modated at higher frequencies, have encouraged the 
use of centimetric waves. 

No broad-band radio-relay system for television 
operating above 4,200 Mc/s has yet been put into 
service in the U.K. The Post Office television links 
to Kirk O’ Shotts, Isle of Wight, Aberdeen, Norwich 
and Lichfield have used frequencies of the order of 
2,000. Mc or 4,000 Mc/s, and these will also be 
used for further links for both B.B.C. and L.T.A. 
services and for broad-band multi-channel telephony 
links forming part of the trunk network. 

Factors which are related directly or indirectly to 
the frequency of operation are the attenuation of the 
radio propagation path and its susceptibility to 
fading, the gain of aerials of a given size, the charac- 
teristics of aerial feeders, the available transmitter 
power and receiver noise factor. Future systems 
planned for the same route or area have also to be 
considered before deciding on the frequencies to be 
used on a specific link. However, despite the variety 
of factors involved and the widely differing tech- 
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niques employed, both 2,000 Mc/s and 4,000 Mc/s 
systems have been developed to meet exacting 
requirements for performance and reliability laid 
down by the Post Office, and in general no clear 
advantage can be demonstrated by either over the 
other. 

The Lichfield station, which lies about 12 miles 
to the north-east of Birmingham, is served by two 
television channels from Telephone House, Birming- 
ham, to Lichfield and one return channel, on 
frequencies of 1,712Mc/s, 1,784Mc/s_ and 
2,216 Mc/s respectively. Although the path length 
is comparatively short, it has been necessary, in 
order to obtain a radio path unobstructed by high 
buildings in the city, to erect the Birmingham aerial, 
an 8ft diameter, spun-aluminium paraboloid reflec- 
tor, about 30 ft above the roof of Telephone House 
and 133ft above street level. At Lichfield a 12 ft 
diameter reflector is mounted at a height of about 
140 ft from ground level on the LT.A, station mast. 


Aerial Characteristics 


At 2,000 Mc/s the aerial gains relative to an isotropic 
radiator are approximately 31 and 34.5 dB and the 
beam width about 5° and 3° at the half-power points 
for 8ft and 12ft diameter aerials respectively. The 
three channels share a single aerial at each terminal. 
This is a very desirable feature in view of the 
possibility of the wind loading on a large paraboloid 
reflector reaching several tons in a gale. A rigid 
tower structure is necessary to prevent deflection of 
the relatively narrow radio beam, and additional 
aerials would complicate the problem and increase 
the cost of the towers which represent a substantial 
item in the total cost of the link. The r.f. multi- 
plexing of three channels on each aerial is achieved 
by using horizontal and vertical polarization for the 
two directions of transmission and combining two 
channels on one type of polarization by means of an 
r.f. channel dropping, or combining, unit referred 
to later. The reflector is excited from a waveguide 
launching unit at the focus. This comprises a sec- 
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tion of waveguide short-circuited at one end and 
containing two probe mounted in space quadrature 
Each probe is fed by a helical membrane feeder 
cable of 75 ohms characteristic impedance, pressur 
ized with dry air [wo types of cable are available 
with attenuations of 1.75dB or 2.6dB/100ft at 
2,000 Mc/s 

Frequen y modulatian 


idopted as it has the 
advantages over amplitude 


modulation of allowing 
the linearity requirements of the overall performance 
to be more easily met, and of a higher video signal 
to-noise ratio he from the chara 
teristic “triangular” noi tribution 
with frequency modulation, i.e., a noisé 
unit bandwidth that increases 
frequency at 6dB/octave, a 
tolerable in a television 
frequen 

The peak-to-peak iation employed is 7 M« 
and the bandwidth occupied by the transmitted 
signal at peak deviation about 14 Mi Each tran 
mutter and receiver 
ment of the type 


latter arises 
associated 
power per 
with increase of video 

higher noise being 
ignal at higher video 


omprises two racks of equip 
hown in Fig. | 

At the transmitting terminal the incoming video 
signal, after amplification and d.c. restoration, 1s 
applied to a modulator which delivers a frequency 
modulated output signal at a mean frequency of 
60 Mc/s and with full de 

An af. 


ensures 


lation 
with the modulator 
corresponding to the 


ystem associated 
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Fig. |. Two terminal receivers and one transmitter at the 
Lichfield end of the Post Office 2,000-Mc's radio link 
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bottom of the synchronizing pulse is stabilized, and 
operates by the comparison of the modulator signal 
frequency during synchronizing pulses, with the 
cross-over frequency of a discriminator circuit. A 
bias is developed proportional to the difference 
between these frequencies and is applied to the 
modulator in a sense that tends to reduce the 
difference. 

The modulated 60-Mc/s signal is amplified in 
everal stages of wideband amplification and applied 
to a u.h.f. frequency changer. The u.h.f. stages com- 
prise a frequency changer, an oscillator and three 
amplifiers; disc-seal triodes are used in each stage, 
designed to function as an integral part of two 
concentric line anode-grid and grid-cathode circuits 
each tuned to resonance at the appropriate number 
of quarter-wavelengths by non-contact bridges. Loops 
ind adjustable probes coupled to these circuits pro- 
vide means for injecting or extracting signals. 

The frequency of the u.h.f. oscillator is stabilized 
within 60 kc/s by a reference cavity the resonance 
frequency of which is frequently modulated over 

0.7 Mc/s at 50 by a small metal disc rotated 
by a synchronous motor at 1,500 r.p.m. A crystal 
detector is coupled to the field within the cavity, 
the 100-c/s modulation component is filtered out 
and, if the cavity frequency differs from the oscillator 
frequency, a fundamental 50-c/s component is 
present which represents in amplitude and phase 
the extent and sense of the frequency difference; 
this component is selected and used to control an 
induction motor which mechanically resets the 
inode circuit tuning bridge. 

The final amplifier stage comprises two u.hL. 
l-watt amplifiers operating in the circuit shown in 
Fig. 2. This circuit includes two coaxial line hybrid 
rings and the principle of their use as a ring mixer 
has been described in Wireless World, March, 1954, 
page 139. In this application of the circuit freedom 
from troublesome feeder and aerial echo effects is 
ensured and a better impedance match to the feeder 
is obtained than is practicable with a conventional 
output circuit. The hybrid rings are connected by 
two line sections of equal length in each of which 
s an amplifier By mutual displacement of the 
amplifiers in the line sections and by tuning of their 
output circuits above and below the carrier fre- 
quency the outputs of the amplifiers provide a 
mismatch to the lines which present conjugate 
impedances at points 1 and 2. Echo or reflected 
signals returning at point 3 will divide in the arms 
of the ring and combine at point 4 to be dissipated 
in the resistive load. The amplifier output signals 
ire in phase at the aerial feeder connection but 
in antiphase at the load. The final amplifier stage 
comprising the two disc~-seal triode valves in coaxial 
line circuits and a coaxial line hybrid ring is shown 
in Fig. 3 

Ihe hybrid ring circuit is also used as a channel 
combining or dropping filter, serving to multiplex 
r.f. channels on a common aerial, by substitution of 
ippropriate band-stop filters for the amplifiers in 
the circuit shown 

A superheterodyne receiver is used comprising a 
silicon crystal frequency changer, u.h.f. local oscil- 
lator, low-noise pre-amplifier and main i.f. amplifier, 
limiters, a two-tuned-circuit or Round-Travis dis- 
criminator and video amplifier. By careful design 
of the input stages of the receiver a noise factor of 
15 dB is achieved 
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Under free-space propagation conditions there is 
a loss of about 124dB in the Birmingham-Lichfield 
radio path, which is relatively short, the average 
being about 30 miles for u.h.f. and s.h.f. television 
links. However, the need for long aerial feeders at 
both terminals, for channel dropping filters and the 
use of a small aerial at one terminal result in a 
carrier level at the input to the receiver frequency 
changer of not more than 100 millimicrowatts, which 
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MONITORING POINTS 


in these respects may be 
estimated sufficiently ac- 
curately from a map and 
site survey, but if long or 
difficult paths are in- 
volved the Post Office 
undertakes propagation 
tests on site on a long- 
term basis if necessary. 
The testing of tele- 
vision links, either 
initially on completion 
or for routine purposes, 
can be a somewhat in- 
I volved procedure and 
] improvements in testing 


AERIAL 
SYSTEM 


RECEIVE 


[BaNoPas 
FILTER techniques are continu- 
ally being sought and 
introduced, The trend is 
for the tedious investi- 
gation of steady-state 
responses to be largely 
replaced by a rapid check 
1 ee of a complex waveform 
ey designed to provide 

vives much of the information 
previously obtained. 

In order to serve the 
Lichfield transmitter from 


\ 


Fig. 2. 
transmitter, 


is somewhat less than would be expected on a path 
of average length. 

The pre-amplifier of the receiver comprises seven 
stages, of which the first two are low-noise earthed- 
grid triodes. The pre-amplifier and main if. 
amplifier are tuned as “ staggered triples ” in which 
one stage is tuned near the mid-band frequency and 
two other stages are tuned above and below this 
frequency. The bandwidth is 16Mc/s at —3dB 
points. Automatic-gain-control action on both 
amplifiers maintains the output level constant within 
3dB for variations from the normal input level of 
+10dB to —20dB. An adequate margin in overall 
signal-to-noise ratio allows for 
much deeper fading than is likely 
to be experienced on this link. 

The specification for the radio 
equipment has to allow for the 
variety of design techniques 
offered by different manufacturers, 
and is therefore primarily a state- 
ment of a required overall trans- 
mission performance in terms of 
signal-to-noise ratio, attenuation- 
frequency, phase-frequency and 
linearity characteristics, waveform 
response at low frequencies, tran- 
sient response to a step-waveform, 
stability of gain, etc. Ideal free- 
space propagation conditions are 
assumed and it is the responsi- 
bility of the Post Office to ensure 
that fading, site noise and reflec- 
tions from obstacles such as build- 
ings do not degrade the perform- 
ance below an acceptable limit. 
The performance of a short path 
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Hybrid ring circuits are used in the final amplifier stage of the 2,000-Mc s 


Fig. 3. Final amplifier stage comprising two disc-seal triodes, coaxial line 
circuits and hybrid ring. 


London, as well as from 
Birmingham, an exten- 
sion of the system to 
Birmingham ‘Telephone 
House from the Post Office distribution centre 
for television circuits in the Museum Telephone 
Exchange Building in London is _ necessary. 
Here the main line or radio-link circuits to and 
from Birmingham and the North, Wenvoe, St. 
Margarets Bay and the Isle of Wight terminate 
in a television control room together with num- 
erous short-tie studio circuits used to connect places 
of interest in the London area with the B.B.C. 
switching centre at Lime Grove, or with I.T.A. 
switching centres at Television House or Foley 
Street The London-Birmingham link used is 
that which was originally brought into service in 1949 
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As new techniques a1 
specialized training has to be given to the Post Office 
technicians who maintain the links The equip 
ment is designed for unattended operation, but it 
is necessarily so complex that only by the unre 
mitting efforts of an efficient organiza 
tion, carrying out frequent routine tests and analyse 
of faults, is it possible to those standards of 
performance and reliability wre characteristic 
of the television relaying n¢ now operating in 
this country 
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Television Receiver 


Input Impedance 


By J. E. HOPKINS,* B.Sc. 


Formule for Use in Conjunction with Bridge Measurements 


ae of the input impedance of 


television receivers (on Band I) are usually made 
using an admittance bridge. When making these 
measurements it is convenient to connect the input 
terminals of the ceceiver to the bridge terminals by 
coaxial cable. Given below is an analysis of the 
measurements to be made and the application of 
well-known formulae to the problem. Three 
measurements only are required and from these the 
required input impedance can be calculated. 

If the length of the connecting cable is small we 
can assume that the attenuation is negligible. For 
such a length of cable of characteristic impedance Z, 
and electrical length @ radians, terminated by an 
impedance Z,, the input impedance Z,,, is given by:— 

a. ae Z,j tan 6 
Z, in + jXin = Zo; — (1 
Le Z,j tan 0 
For a short circuited line Z, 
becomes 
Z Z,j tan 4 a : . 
For an open-circuited line Z, » and we may 
write Z,,, 2, : (3) 
jtan @ 


0 and equation (1) 


theretore 


Substituting equations (2 
y J ye 
A y oa 7 << ae 


r 


and ,3) in equation (1) 


we have 


| ae 
Rearranging equation (4) we obtain a formula for Z, 
in terms of Z,,, Z,, and Z,,,, that is: 


a, 3 
Z rr ay ee 


We can now outline the three measurements to be 
made: (a) a measurement of the impedance of the 
cable open-circuited (Z,,..); now as the cable length is 
so small the resistive component is negligible 
compared with the reactive component, i.e., Z,, 

j X,.3 (b) a measurement of the impedance of the 
cable short-circuited (Z,,); again the _ resistive 
component may be ignored and Z,, = x,,; (Cc) a 
measurement with the unknown impedance con- 
nected to the cable (Z,;,, = ri, + J Xi). We can now 

in a more convenient form thus: 


write equation (5 


(6) 


in the 
in parallel with a capa- 


trom the admittance bridge give Z,,, 


Result 


form of an admittance (G 
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citance (C), This must be converted to a series form 
in order to use equation (6), i.e., a resistance 
G wC 
: — | and a reactance x | - 
G?* w*C? G?* + w*C# 
It it is necessary to convert from the series form to 
the parallel form then 
2 
and x,, 
rT x 
When using equation (6) it is essential that for 
measurements (a) and (b) the resistive component 
may be ignored when compared to the reactive 
component; to this end the cable used is made very 
short or, more suitably, cut to a length of approxi- 
mately half a wavelength. 
Incidentally multiplying equation (2) by equation 
(3), we obtain: 
, ae A Z,* , (7 


giving Z, Vy ay Ae 8 
Thus we have a useful method of finding the 
characteristic impedance, Z,, of a length of cable 
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Heated by an ordinary paraf H 
fin lamp, this thermal genero- ' 
tor was exhibited by the ; 
U.S.S.R. at the Leipzig Fair. 

Consisting of a number of 

bi-metallic thermocouples 

backed in asbestos and moun- 

ted on the glass chimney, it is 

heated to 300°C and cooled 

by the radial fins to 30°C, 

the temperature differential 

causing a current to flow. Its 

output operates a vibrator for 

the receiver's h.t. supply. 
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Programmes 


th ustics of the studio were known to be 

poor it was considered that this fact might explain 
n inon 

Studi Perhaps at this point it might 

t interest to describe the way in which the 

i studio can be assessed subjectively, 

tening in the studio during a rehearsal 

this may seem to be an over-simplifica- 

1 feat easily accomplished by a skilled 

without the aid of measuring equipment. 

experience it is possible to assess the mean 

reverberation time approximately, to decide whether 

too reverberant or under-reverberant, 

frequencies at which colorations or other 

effects are noticeable. Diffusiont can be 

by moving about while listening with one 

When diffusion is good the sound is distri- 

iniformly throughout the auditorium and 

ttle change in the ability to hear all the 

in orchestral performance. Incidentally, 

is also means that the microphone position will 

it be critical Listening with one ear only, it 

hould also be possible to hear all the instruments 

even in very loud passages. If diffusion is poor and 

the sound is not distributed uniformly, 

standing waves exist. Microphone 

positioning is therefore difficult and for the audience 

the interference patterns which accompany standing 

vaves make the hearing of all parts in the music 

impossibl In addition poor diffusion results in 


l il 


onsequently 


troublesom«e 


sound dying away in an irregular fashion, thereby 
producing the subjective effect of hard tonal quality. 
Diffusion is normally achieved by having irregular 
surfaces on the walls and ceiling, which in the older 
concert halls took the form of baroque ornamenta- 
tion or coffering. Fig. 1 shows the B.B.C. orchestral 
studio at Maida Vale in which can be seen the 
modern form of rectangular diffusing elements on 
walls and ceiling. If there are any large areas of 
panelling which resonate at a particular frequency 
this frequency will often be heard after the wanted 
sound has died away and the subjective result is 
called “coloration.” The same method of selection 
applies to all studios, even talks studios, with the 
difference that it may be necessary to listen to the 
decay of tone to assess the acoustic performance, 
as music is not played in such studios. 

Selection of Loudspeakers.—To check whether 
poor acoustics could indeed cause the difficulties ex- 
perienced in selecting loudspeakers, the whole ex- 
periment was transferred to a good orchestral 
studio, where the consistent selection of loud- 
speakers was shown to be possible. Furthermore, 
it was found that the majority of commercial loud- 
speakers failed to give reasonable reproduction of 
the symphony orchestra used for the test; only three 
gave a satisfactory performance. Let us call these 
speakers A, B and C. At this juncture it was realized 
that, in making the selection tests, the balance had 
been carried out using a loudspeaker which was of 
type B. As this operation has to be accomplished 
by listening to a loudspeaker it is obvious that the 
type of loudspeaker may affect the result. The 
loudspeaker in the monitoring cubicle was ther 
fore changed to type A to determine the effect of 


B.B.C.’s main orchestral studio at Maida Vale, showing rectangular diffusing elements on walls and ceiling 
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Listening room in the B.B.C. Research Department 


the characteristics loudspeaker used for 
balancing, on the microphone position adopted. In 
re-balancing, the studio manager then moved the 
microphone to a more distant and higher position 
which gave extremely satisfactory results on loud- 
speakers A and C, increasing the perspective and 
sense of realism, and caused B to be rejected. It is 
interesting to note that loudspeakers A and B were 
units made by a well-known British 
and loudspeaker C was a wide-range 

It is worthy of note that this 


single-cone 

manufacturer 
American unit 
was the first occasion on which satisfactory repro- 


ilso 


duction had been obtained on 
speaker; previously the results 
hard, shrill and unpleasant 
periment, loudspeaker C wa 
ing, resulting in 
microphone position 
speaker A and still giving 
both A and C but not on B 

In addition to tests such as that 
it is obviously necessary to make tests on other 
programme material including speech A speech 
test is one of the most exacting to which a loud- 
speaker can be subjected, since the human voice 
covers a very wide range of frequencies. If the 
speaker is known to the listeners, a very stringent 
test is possible. ‘The speaker should be placed in 
a non-reverberant should speak out-of 
doors to eliminate acoustic effects. Such a test is 
found to eliminate the majority of commercial loud- 
speakers 

Another factor in the tive selection of loud- 
speakers which remains to be mentioned is the effect 
of the type of microphone employed for the tests. 
Fortunately microphone design has reached a stage 
at which most broadcasting microphones are much 
better in performance than any loudspeaker, so that 
for this type of loudspeaker test the effects of the 
microphone are not important 

Resulting from the early experiments, a technique 
for the subjective selection of loudspeakers has been 
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evolved. Measurements 
and listening tests elimi- 
nate all the worst 
examples, so that the 
final test need be ap- 
plied only to_ those 
loudspeakers having a 
reasonable measured 
performance. The loud- 
speakers are placed be- 
hind a gauze curtain 
which is illuminated in 
front to prevent the 
panel of subjects from 
eeing the loudspeakers. 
he subjects are asked 
to say which unit gives 
the best reproduction of 
the original sound. In 
the case of speech, the 
speaker actually talks 
behind the screen as 
well as talking in a non- 
reverberant room with a 
microphone. For music, 
the tests are done at a 
studio centre where the 
subjects are at liberty to 
listen in the studio before giving their opinions 

The final test, carried out in music studios only, 
with the loudspeakers concealed behind the screen, 
is to ask studio managers to balance the orchestra 
in turn with each of the loudspeakers under test, and 
to observe the resulting microphone positions. Loud- 
speakers with abnormalities will often cause the 
microphone position to be far removed from normal, 
while with very bad loudspeakers it is sometimes 
impossible to obtain a balance, using only one 
microphone. Although it is common practice to use 
more than one microphone to obtain special effects, 
particularly in variety and dance music, the intro- 
duction of so many variables into a loudspeaker 
test makes a valid comparison almost impossible 
With many of the loudspeakers in commercial 
receivers, multi-microphone techniques would be 
necessary to achieve a good balance, and this 
balance would then be acceptable only if all listeners 
used loudspeakers with the same characteristics 

The tests described facilitate the introduction of 
improved loudspeakers which can be used for 
monitoring in the certain knowledge that the results 
will still be acceptable on older loudspeakers having 
a more restricted frequency range This is an 
essential requirement because it is obviously 
uneconomic to replace all the loudspeakers in a large 
broadcasting organization at any given time A 
progressive programme of replacement with con- 
tinually improved loudspeakers is the only economic 
solution. 

Microphones.—Similar methods of selection are 
ipplied to microphones. As loudspeakers improve it 
is possible to carry out experiments leading to better 
microphones and then return again to loudspeakers 
Thus by improving successive parts of the chain it 
has been possible to raise the standards of broad- 
casting to a marked degree during the last ten years 

Listeners’ Acoustic Environment.—It was men- 
tioned earlier that a suitable environment is essential 
for the monitoring of broadcast programmes. In 
the B.B.C. the first approximation to this was to 
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idjust listening rooms to have a reverberation tuume 
f figure established by the Building 
Research Station as the average figure for a large 
election of normal living rooms. For a number 
of years this reverberation time proved to be satis- 
there is no doubt that for musical pro- 
grammes the value is still suitable. Unfortunately, 
in the development of talks studios it became neces- 
ary to reduce the reverberation time to the region 
f O.3sec to remove colorations. It was then 
observed that faults in the acoustics of such talks 
tudios could not be detected with any certainty in 
listening rooms with reverberation times of the order 
f O.S sec. This indicated the need for the reduc- 
tion of the reverberation time of listening rooms, 
but before considering any changes a survey of living 
rooms was carried out. Measurements were made 
in a selection of living rooms, supplemented by 
listening tests consisting of the reproduction on a 
wide-range loudspeaker of a recording of well- 
known announcers speaking from a number 
of BBA studios. Careful observations were 
made of the living room conditions under 
which it was possible to hear differences in studio 
icoustics It was established that reverberation 
times in excess of 0.4 sec obscured the effects which 
monitors should hear in talks studios. 

As a result of this investigation it is now B.B.C. 
adjust its listening rooms to have a 
reverberation time of 0.4 sec. Fig. 2 is a photograph 
of the listening room in the B.B.C. Research Depart- 
nent which now has a reverberation time of 0.4 sec. 
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Two loudspeakers are being compared. A further 
interesting conclusion from the tests was that the 
value of 0.4 sec often applies to well-furnished living 
rooms owned by listeners who can afford the better 
class of receiving equipment. It was also concluded 
that to reduce the reverberation time of listening 
rooms below 0.4sec would be unrealistic because 
very few living rooms have values lower than this. 

It is important to realize that it is only in the case 
of talks that the living room acoustics are important. 
For most other types of programme, reverberation 
tumes in the studios are much longer than 0.4 sec, 
and it is the studio reverberation which the listener 
hears—unless he listens in the bathroom. 

Conclusions.—This survey of the methods of con- 
trolling broadcast quality shows that for studio 
monitoring it is not desirable to duplicate the condi- 
tions of the average home apart from the adjustment 
of the reverberation time of the listening room. The 
equipment used is at least as good as that employed 
by the most critical listeners. This policy has proved 
to be a wise one because, with the advent of fre- 
quency modulation and the great improvement pos- 
sible in transmission and reception conditions, it is 
comparatively easy to provide satisfactory pro- 
gramme material without much change in broad- 
casting equipment. The position would have been 
very different if the policy had been to degrade 
standards to those of the “average” listener, even 
if it were possible to discover by statistical methods 
the type of equipment and listening environment 
employed by this hypothetical individual. 


Colour Television in the United States 


SIR HAROLD BISHOP’S VIEWS 


CHE director of technical services of the B.B.C., Sir 
Harold Bishop, spoke about colour television in the 
United States at a luncheon of the Radio Industries 
Club in London on April 24. Sir Harold had just 
returned from a visit to the United States. 

He said that colour television had made a good 
tart there but he thought progress would be slow 
intil the price of sets dropped. The system which 
they had adopted—the N.T.S.C.—was capable of 
excellent results and intensive work on the develop- 
ment of television sets was continuing. 

So far only about 25,000 colour television sets had 
been sold at a price of about 800 dollars (about £300) 
each. The service on these sets averaged about 100 
dollars (£35) a year. The R.C.A. company was now 
making about 30,000 sets a month at a price of 700 
dollars each. Sir Harold had been told that as 
manufacture developed it was hoped that the price 
would come down to about double the cost of an 
»rdinary black-and-white television set. 

Of the three big networks in the United States 
N.B.C. was radiating about 40 hours of colour tele- 
vision a month which was to be increased to 80 hours 
it the end of the year. C.B.S. was doing about 10 
of colour television monthly and had recently 
hours. The other network—A.B.C. 
colour transmissions. 
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Sir Harold Bishop referred to the cost of the pro 
grammes known as “spectaculars.” They ran up 
to about a quarter of a million dollars (£90,000) for 
a half-hour programme. 

About the prospects of colour television in Britain 
Sir Harold Bishop said that the B.B.C. had an open 
mind on what system should be adopted. It was the 
responsibility of the Television Advisory Committee 
—on which the Post Office, the industry and the 
B.B.C. were represented—to recommend the most 
suitable system. The B.B.C. had been accused in 
some quarters of spending public money in pushing 
a compatible colour television system on 405 lines 
This was a misrepresentation of the facts. The 
B.B.C. was exploring all aspects of colour television 
for the information of the T.A.C., and its experi- 
ments would cover all bands and standards other 
than 405 lines in co-operation with the industry. It 
would be a long time before a decision was reached 


We regret that publication of Wireless World 
has again been delayed. Subsequent issues will 
appear at intervals of less than a month until 
the normal time of publication is resumed. 
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WHAT DOES IT DEPEND ON? 


By ERNEST G. ROWE,* M.Sc., D.I.C., 


B.Sc.(Hons.), A.C.G.1., M.1.E.E. 


However! 
meet such 
figure of | 

lo g tter results than this is 

reasingly d fficult law of diminishing 
returns is beginning to operate and it is only by 
gnoring expense completely, and taking extreme 

recautions as well, that a figure better than 0.1 

px sible 

What, then, is necessary if we are to get the higher 
ders of equipment reliability that are required for 
he future? As far as valves are concerned, if we take 
deal equipment reliability as a figure of 100%, it is 

¥ apparent that even the perfect valve can only 
ntribute that objective The other 70 

ibility of the valve user, with 50 
pendent on successful equipment design, 
operating the lve correctly and conservatively, and 
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20 on the provision of satisfactory maintenance 
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scale investigations under con- 
trolled conditions on large num- 
bers of particular equipments but 
the following extracts are typical 
of the latest findings 

i) In an equipment 
wdinary domestic valves 
arduous conditions the 
for the failures of the 
the various positions 
low 


using 
under 
reasons 
valves in 
were as 


Position 1 
tween 


Incompatibility be- 
equipment design and 
valve specification 

Position Excessive current 
urges in rectifier when switching- 
on due to the omission of the 
pecified minimum series 1im- 
pedan 

Position 3 
nstructions 

Position 4. Critical for micro- 
phony and parasitic oscillations. 

Position 5. Excessive anode dissipation. 

Position 6. Heavy glass breakage due to removal 
difficulties in servicing. 

Position 7. Bad valve design; mechanically weak 

Position 8. Use of wrong valve type, resulting in 
microphony 

Position 9. Excessive interelectrode leakage due 
to overrunning of the valve heater. 

Position 10. Operation at too high a bulb tem- 
perature 


Position 11 


Fig. 2. 


Faulty maintenance 


Critical for noise and microphony 


ii) In an equipment using Special Quality valves 


under arduous conditions, the reasons for the failures 
of the valves in the various positions were as follows: 
Position 1. Operated above maximum ratings. 
Position 2. Incompatibility of valve and circuit. 
Position 3. Incompatibility of valve and circuit. 
sition 4. High bulb temperatures causing bulb 


5. Weak performance; faulty circuit con- 


6. Incompatibility of valve and circuit 
ialyses as these demonstrate the many cases 
{ trouble diagnosed as wrong valve usage, and that 
vith Special Quality valves the whole onus of re- 
liability will be thrown on the user. The valve is the 
most ubiquitous of all the components in an elec- 
tronic equipment and it is subject to the most abuse, 
No’ equipment designer would think of using 
esistors or capacitors without allowing 100 or 200 
ifety factor on the published ratings but that same 
ijesigner expects to be able to use valves at their 
published data or above without anticipating trouble 
because of this approach 
Design of Equipment.—Reliable electronic equip- 
ign depends on: (a) the use of the most 
reliable components, of which valves are one; (b) the 
use of simple circuits wherever possible, with suit- 
ible derating of valves and components; (c) the use 
f new constructional techniques; (d) thorough test- 
ing under the conditions of use (this includes tem- 
perature and humidity cycling and vibration and 
hock the realization of the problems of 
the equipment user 
This brings to mind the concept of the “ black 
x” or sub-unit with built-in methods of marginal 
king and fault location. Methods such as these 
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Typical wired-in valves 
zontally on the chassis and held down with metal clamps 
are supplied to the equipment manufacturer complete in sockets and with heat 
dissipating shields 


Those to the right are normally placed hori 
The left-hand three 


must be employed to supersede the arbitrary ones 
which start by the service technician removing the 
valves as his first action in fault diagnosis 

Such procedures must apply to all maintenance 
and servicing technicians, A typical example is in 
the ground servicing of aircraft, Valves have to be 
worked within a certain range of voltages and great 
care is taken on aircraft to ensure this. Yet it often 
happens that a ground service truck has manually 
operated or inadequately stabilized power supplic 
as a result of which all the valves are subjected to 
excessive voltages. 

It cannot be too strongly emphasized how import 
ant it is that valves should be used correctly, The 
valve is inherently a fuse and thus takes the blame 
for failures of equipment whether it is misused or 
has failed because of other component troubles or 
faulty servicing 

Because it is the valve that so often takes the 
blame, valvemakers’ application laboratories have 
built up a concentration of knowledge gained by 
bitter experience. This information is freely avail 
able to all users of valves and, in addition, much of 
it has been gathered together in a document which 
explains the reasons for many of the desired pri 
cautions This publication, known as the British 
Standards Institution Code of Practice CP1005 and 
entitled “The Use of Electronic Valves,” should bx 
in daily use by all circuit designers 

Similar documents have had restricted issue in the 
United States, but they ail tell the same story, that 
careful attention to established rules, together with 
the closest collaboration with the valvemaker to en 
sure that he has adequately life-tested valves for us¢ 
under specified conditions and has incorporated such 
conditions into his manufacturing test specifications, 
will result in greatly improved equipment reliability 
There is increasing evidence that the Americans ar¢ 
taking more positive action than we are to ensure 
compatibility of components in equipment. They 
have elaborate and efficient field surveillance of 
failures whereby equipment and valve faults are 
classified. If valve manufacturers find equipment 
rejections of valves passing their specifications, they 
can ask for an independent investigation of the 
equipment to the mutual benefit of both customer 
and supplier, and there are plans for the widespread 
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The Ediswan ESA.1500 is of particular interest to 
Designers of Industrial R.F. heating equipment. 


modern valve, the Ediswan ESA.1500, is a 
ectly heated, forced air cooled, thoriated 
lament triode primarily intended for operation 
in Oscillator in R.F. heating equipment. It may 

be used as an R.F, or A.F. power amplifier. 


Thi 


all 


RATING 


I ent Voltage (volts) V5 8 
i ent Current (amps) I¢ 26 
Maximum Anode 
Voltage (volts) 
M im Usable 
I ent Emission 
(amps) 
Max im Anode 
Dissipation (kW) 
il Conductance 
(mA/V) gm 
tion Factor | 


Va(max) 5,500 


M 
*7.5 
*24 
* 3,200 


A ‘ 
Impedence (ohms) rg 
Operating 
puens at 
full rating (Mc/s) 40 
Power Output (kW) 6 
at V , = 5,000; I, 400 mA, 


THE ESA. 1500 is useo in THe 
RADYNE MODEL C.50, 
6 KW INDUCTION HEATER. 


The Radyne C.50 induction heater has 
e heat reserve for almost all brazing 
oldering operations and can handle 

rinking on, through heating and small 
hardening or melting jobs 

Maximum output current 


R.I 


ANODE CURRENT IN AMPS. 


is over 1,000 
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EDISWAN 


INDUSTRIAL AND TRANSMITTING VALVES 


THE EDISON SWAN ELECTRIC CO. 
155 CHARING CROSS ROAD, LONDON, W.4 


Member of the A.EJ. Group of Companies 


LTD 
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Specially designed for use in 
domestic Radio & Television 
receivers, these miniature rec 

tfier stacks have an established 
position with manufacturers to 
whom reliability, small dimen 

sions and low costs are impor- 
tant. 


TYPE RMO RM4 


Maximum ambient temperature | 35°C 55°C | 35°C S5°C | 35°C 55°C | 35°C 40°C 55°C 
Maximum output current (mean) | 3OmA 15mA | GCOmMA 30mA | 100mMA 60mA m Om 50mA 125mA | 300mA 1SO0mA 
Maximum input voltage (r.m.s.) 125V 125V 125V | 5 250V 250V 
Maximum peak inverse voltage | 350V 350V 350V | 35 700V 700V 
Max. instantaneous peak current Unlimited Unlimited | Unlimited nlimit Unlimited Unlimited 
Weight 0.82 oz. | oz | 1.4 on 6 4.5 oz. 4.75 oz. 


*For use in voltage doubler circuits the peak inverse and maximum input voltages are halved, curr 
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output being as for half wave operation 


———— —— 


@ instant starting ne warming-up period 


@ Uni overioad 


@ Ne limit to size of reservoir capacitor 


@ Simpie mounting no vaive holder 


@ Withstand overioads such as charging 
current of de-tormed electrolytic capacitors 


@ Low heat dissipation 

@ Practically indestructidie in service 
@ Simple wiring two connectors only 
@ Small size low weight 


@ Low cos! 
SELENIUM 


RECTIFIERS 
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Standard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C.2 


RECTIFIER DIVISION: EDINBURGH WAY - HARLOW - ESSEX 


Telephone : Harlow 26811 Telegrams : SenTerCel, Harlow, Essex 


Heads, Tails and Noise 


By “CATHODE RAY” 


L. ING, long ago, in the very early days of broad- 
casting, | remember being quite amused because 
omeone proposed to fit what he called a volume 
control to a receiver. Readers who are not well 
versed in ancient history will need to have this 
joke explained to them. It is just that in those 
days there was never any spare volume to control. 
The programme could only be heard at all by 
making eviryone keep quict and carefully adjusting 
the “‘ reaction’ knob to the very brink of oscilla- 
tion. Any reduction in volume that even the hope- 
ful enthusiast seemed likely to need was obtainable 
by slightly reversing the adjustment. 

Since then, amplification has been so much 
developed—and the power of transmitters so much 
increased—that the problem is less to bring the 
wanted programme in 
than to keep every- 
thing else out. A very 
familiar part of that 
problem is the keeping 
of other programmes 
out. Another part of it 
is that although, tech- 
nically, there is hardly 
any limit to the amount 
of amplification that can 
be provided, a limit is 
very soon reached to the amount that can usefully 
be employed. That limit is imposed by noise. 

To the general public, noise is something cne 
hears. It would, therefore, surprise them to see it 
defined (in B.S. 204:1943) as *‘ unwanted energy.”’ 
rhe full definition is 

Unwanted energy (or the voltage produced), usually 
of random character, present in a transmission system, 
due to any causes. 

This says nothing about sound or hearing, or 
even loudspeakers. And why “transmission sys- 
tem?”” To explain that last point first, it should 
be understood that it covers the whole of any 
system of electrical communication, and not only 
what is usually called the transmitter—more accur- 
ately, the sender. If the system happens to be a 
telephone or sound broadcasting, the end-product 
of the unwanted energy is what the non-technical 
person understands by “‘ noise.’”’ The communica- 
tions engineer uses that word to denote the cause 
of the sound—the unwanted energy, in fact— 
rather than the sound itself. But unwanted energy, 
even if of a random character and present in a 
transmission system, does not necessarily cause a 
sound, Its effects can be shut off by disconnecting 
the loudspeaker, or may emerge in quite a different 
form on the screen of a television tube, without 
making any difference to the unwanted energy. 
So to the radio engineer there is nothing incongru- 
ous in referring to a grainy TV picture as “‘ noisy.” 
And, of course, radar operators are familiar with the 
silent noise that drowns weak echoes (also silent!). 

One class of technical noise is termed ‘“‘ man- 

; which “*‘ man” embraces ‘“‘ woman ’’). 
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Simple Probability Theory in the 


Movements of Free Electrons 


Another is caused by thunderstorms and other large- 
scale natural phenomena. But even if man were 
to cease from troubling and the weather were at 
rest there would still be an irreducible barrier 
of noise, caused by small-scale natural phenomena, 
known as fluctuation noise, thermal-agitation noise, 
Johnson noise, shot effect, and Schottky noise. 
These are not all different. ‘‘ Fluctuation noise ’ 
covers two main kinds, the first being due to the 
ceaseless jostling of electrons in resistors and known 
alternatively as thermal-agitation or Johnson nois:, 
and the second is due to the electronic nature of 
current in valves and is called shot effect or Schottky 
noise. I have already written about them at some 
length, but as that was years ago* and the present 
development of f.m. broadcasting is directing 
attention to the sup- 
pression of noise it may 
not be out of place to 
look at the nature of 
fluctuation noise again 

One can deduce quite 
a lot about therml 
noise in resistors from 
basic principles. Read- 
ers who have not gone 
into this before may 
be surprised and per 
mystified to learn that the basi 
principles particularly concerned are the first 
and second laws of thermodynamics. The first 
law is that there is a fixed rate of exchange between 
heat energy and mechanical energy. When a sub- 
stance receives heat its store of mechanical energy is 
thereby increased. If the substance started to fly 
about the room one could easily believe it. Some- 
times it actually does just that—if the temperature 
rises sufficiently to make the substince boil. If it 
remains solid there seems to be no evidence of mech- 
anical energy. But its very solidity is an illusion, A 
cumulus cloud looks solid and clear-cut and rigid at 
a distance, but on close acquaintance turns out to be 
mere swirling mist. And if we could get an atom’s 
eye view of a solid wire it, too, would be seen to have 
plenty of room for mechanical movement within it- 
self. Electrons would be ricocheting about in all direc- 
tions, and what happened to the incoming heat 
energy would at once become clear. It is stored 
as energy of movement (kinetic energy) throughout 
the substance. The higher the temperature the 
more energetic the movement 

We can see that the substance as a whole is not 
moving, so the movements of its particles must 
be like the movements of people forming a crowd 
which as a whole remains stationary—they must 
be random, those in any one direction being more 
or less cancelled out by movements of other particles 
in the oposite direction. 

So far as we are concerned, the most important 
part of this description is the phrase ‘‘ more or less.’’ 
For any movement of electrons is an electric current. 

* Wireless World, May and June, 1952 ‘ 
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numbers of electrons ar 
tions the currents cancel 
out 80 that none can be detected externally. That 
could hardly happen all the time unless it were 
organized, Sut the only tem about their move- 
ment is the complete absence of system; their move- 
ments are perfectly random. There is nothing 
whatever to ensure that they would never happen 
to be all moving in the direction at the same 
time, causing a electric current. The 
future of such an entirely uncontrolled regime might 
seem to be quite hopeless to predict, yet in fact it 
can be foretold with incomparably greater confidence 
than things which are supposed to be under control, 
such as the economic state of the country. (Is 
it possible that the anarchists got something, 
after all! 
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This is such an interesting point 
be worth coming back to, but in 
us just assume that because 
thermal movements of 
are random there is 


that it will 
the meantime let 
the heat-generated or 
electrons in a_ substancc 
seldom an exact balance between 
those moving one way at any moment and those 
moving the opposite way Mostly there is a slight 
excess one way or the other, fluctuating all the time 
Any net movement of electrons between the two 
terminals of a resistor is an electric current, and it 
sets up a difference of potential between those ter- 
minals Fortunately, thes¢ 
are small, but if 


currents 
extensively 


and voltages 
amplified they are 
sufficient to be heard in a loudspeaker, which, of 
course, is how they came to be termed noise,” 
The type of sound is usually likened to an escape 
of steam, 

The chief thing we want to know about it is how 
to stop it, or at least reduce it to a minimum. Because 
the first law of thermodynamics tells us that the 
noise energy is directly proportional to the heat, 
an obvious suggestion is to remove all the heat from 
the parts of circuits that are followed by sufficient 
amplification to make the noise a nuisance This 
necessitates reducing their temperature to 342 tun 
80 it 1s an entirely unpractical idea, Even if we 
were to take the trouble to keep the equipment in 
the * fridge ’’ and thereby risk domestic strife, the 
reduction would be one tenth or less, 
so hardly worth it power is, in fact, 
proportional to th temperature K 
which is the centigrade 
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How does it depend on the resistance of the circuit? 
We can get a clue from the second law of thermo 
dynamics, which says that heat can’t go from one 
body to a warmer one without, as it were, some 
** heat-motive force.”” So if we connect two resistors 
at equal temperature in parallel, as in Fig. 1, each 
must deliver to the other noise energy at the same 
rate, whatever their resistances. For if the energies 
didn’t balance there would be a transfer from one 
to the other and one resistor would become warmer 
and the other Even without any laws of 
thermodynamics we could guess that this couldn’t 
happen, for any single resistor can be considered 
as two in parallel, by splitting it endwise, and if we 
consider in turn different cleavages the idea can 
easily be reduced to an absurdity. 

But let us take two separate resistors, R, and R, 


about 
Che noise 
absolut 
number of 


only 


degrees above 


cooler 
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in Fig. l(a), connected in parallel, then calculate 
the noise power each delivers to the other, and make 
use of our knowledge that these powers must be 
equal. To make current flow in this circuit it is 
necessary to have ane.m.f. Each of the innumerable 
flying electrons can be regarded as a miniature 
e.m.f., but to save time we shall lump all those in 
R, together as a fluctuating e.m.f. E,, driving a 
noise current I, into R,; and similarly for R., as 
in Fig. 1(b). By the principle of superposition, 
these currents can be considered separately. 

Ihe power developed in a resistance R by a differ- 
ence of potential V across its terminals is V*/R. The 
p.d. across R, due to E, is, of course, E,R,/(R, +R,), 
so the power in R, is E,*R,*/(R, +-R.)*R., or E,*R, 
R,+R Doing the same for R, and equating 
the powers 


So 
and 


In words, the square of 
e.m.f. divided by the resistance is the same for 
resistors | and 2. But this principle would obviously 
apply to any resistors, so we can say that noise e.m.f 
squared, divided by resistance, is a constant. Remem- 
ber, however, that we have been assuming that the 
resistors are at the same temperature. There is 
also a complication arising from the fact that thermal 
noise power, being completely random, occurs equal- 
ly at all frequencies, and in practice one can only 
measure it Over a limited band of frequencies at a 
time For one thing, noise at the very highest 
frequencies would always be reduced by stray capaci- 
tance across the resistance. So a second condition 
for E*/R being constant is that E must be reckoned 
across the same band of frequency. This qualified 
constant, to which E*/R is equal, is in fact 


1kTB 


the equivalent noise 


where 
width in c/s, and k is a real constant, 
Boltzmann’s, of value 1.38*1072%. Put 
way, the noise volt- 
age E \ tkTBR. 

If you preferred, in- 
stead of the equivalent 
voltage generators in 
series as in Fig, l(b 
you could have used 
the equivalent current 
generators in parallel 
with R, and R,, de- 
livering noise currents 
to R, and R, inversely 
proportional to their 
resistances, This 
works out, in a some- 
what similar manner, 
Working to I,*R, =1,’R,, show- 
that the exchange ing that in general I’R 
of power must be equal, one : ; 
pK gy ined is constant, or the noise 
noise e.m.f. in the equivalent Current 18 proportional 
circuit (b) must be propor- to 1/VYR. The same 
tional to the square root of conclusion is reached 

resistance. from the previous re- 


I’ is the absolute temperature, B is the band- 


called 
another 


Fig. |. Any resistor is a noise 
generator, so if two are con 
parallel (a) 
will deliver noise power to the 


nected in each 


other from the 


principle 


show that each 


its own 
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sult simply by substi- 
tuting IR for E, in 
accordance with Ohm’s 
law. 

It is a very well- 
known fact that the 
power delivered by a 
generator to a load is 
greatest when the load 
resistance is equal to 
the generator resist- 
ance. The generator 
e.m.f. (say E) is then 
equally divided be- 
tween generator and 
load, so that the term- 
inal voltage is E/2. The 
maximum power into 
load resistance R is 
therefore (E/2)*/R. 
Applying this to our 
noise-voltage E 
V4kTBR we get as 
maximum power kTB. 
[he interesting thing bout this is that it 
doesn’t depend at all on the size of the resistor 
responsible for the noise, or how many electrons 
it has inside to generate the noise. But remember 
that the maximum noise voltage is obtained when 
the resistor is open-circuited, and is then equal to 
E, which is not the same for all resistors but is 
proportional to the square-root of their resistance. 

Another interesting thing can be gathered from 
Fig. 2. It is obvious that E, must be equal to E,, 
because two resistances R/2 in series are identically 
the same as R. It might also be supposed than E, 
was twice E,, seeing that two voltages in series, 
each equal to E,, add up to E,. But whereas E, 
/4kTBR=E,, F,= , 441 BR/2, so 

kK Ey 0.707E, 
/2 
not half E,. The reason, of course, is that the 
noise voltages developed by different portions of a 
resistor are entirely unrelated; sometimes they 
may happen to add up directly, sometimes they 
may cancel one another completely out, and most 
of the time they are somewhat between. As we 
saw some time ago,* when two alternating voltages 
in series are liable to have all possible phase relation- 
hips, their squares add up. In Fig. 2(b), then 
E,? E,? + E,' 

or E,= /2E, 
which is the same as we found as a consequence of 
the relationship between resistance and noise 
voltage, which in turn followed from the second 
law of thermodynamics. As power is proportional to 
voltage-squared, it is true to say that noise powers 
add up directly. 

And now we can get back to the question that 
may have been puzzling some people: how is it 
that currents and voltages that arise purely from 
chance can be so definite that their values can be 
calculated from the simple formule we have seen? A 
full answer would fill a bookt; but we might have 
just about enough space left here to get a rough 
idea 


Fig. 3. 


Fig. 2. From the result of Fig. 
! it is clear that adding to- 
gether two equal noise voltages 
gives a total that is not twice 
that of either but 4/2 times. 


Fig. 3. The noise problem in a 
resistor is simplified by assum- 
ing that the movements of 
electrons inside it are all 
from A to B or from B to A. 


*“ Total Power,’ Wireless World, March 1952 7 
tA good one to study is “ Frequency Analysis, Modulation and 
Noise,”’ by 8S. Goldman (1948, McGraw-Hill Book Co.) 
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An ordinary piece of conducting material, such as 
a resistor is made of, consists of a stationary pattern 
of atoms, with vast numbers of electrons flying about 
in the spaces between. Although most of the 
material is empty space, the electrons are moving 
so fast at earthly temperatures that they are continually 
colliding with the atoms and being deflected into 
some other direction. The whole thing being more 
chancy even than a roulette wheel, all directions 
are equally likely, and one can base calculations on 
that assumption. 

What we are interested in is the net movement of 
electrons towards or away from either terminal, 
because that is what causes the trouble. In Fig. 3 
the terminals of a resistor are marked A and B 
Electrons moving horizontally have no effect and 
those moving vertically have maximum effect, while 
intermediate directions are intermediately effective 
according to the angle. This complication can be 
taken care of in the mathematics, but to simplify 
the picture let us imagine that all electrons are 
moving vertically, either up or down. 

Suppose at first that there was only one electron, 
and somebody was making a note of its direction 
at regular intervals of time. This situation would 
be similar to someone repeatedly tossing a coin at 
random and noting the result of each throw. At 
any one throw a head or a tail would be equally 
likely. That does not mean that in any even number 
of throws heads and tails would always come in 
equal numbers. In any two throws there are four 
equally likely possibilities; (1) HH, (2) HT, (3) TH, 
(4) TT. So two of the same are just as likely as 
one of each. In three throws there are eight equally 
probable results, because each of the foregoing 
four gives rise to two alternatives, depending on 
whether the third throw yields a head or a tail. 
Out of these eight, only one is all heads and only 
one all tails. This process can be continued in- 
definitely, and mathematical methods have been 
devised to enumerate the probabilities beyond the 
point at which it becomes too tedious to write down 
all the possible results of a sequence of throws. The 
greater the number of throws, the smaller the 
proportion that are likely to be all of one kind and 
the greater the tendency to average out at equal 
numbers of each. 


Odds and Probabilities 


This does not mean that an exactly half-and- 
half result ever becomes highly probable, because 
the greater the number of throws the greater the 
number of alternative possibilities. Although the 
most probable result of a million throws is exactly 
half a million of each (so that one would be justified 
in calling this the *‘ normal ”’ result) the odds are in 
fact 1,770 to 1 against it. Deviations from normal 
of up to about 100 each way are almost equally 
probable. Much beyond that, the probabilities fall 
off very steeply—see Fig. 4—and soon becomé 
fantastically small. The chance of getting 502,000 
heads in a million is 97,000 to 1 against, and 505,000 
heads is 130,000,000,000,000 to 1 against! So 
although theoretically there is a possibility that a 
million consecutive throws might yield a million 
heads,} with large numbers one can entirely ignore 


tMerely to write down the number representing the odds to | 
against, at the rate of two figures per second, would take 60 solid 
hours! To describe such a number as astronomical would be a super- 
lat ive understatement. 
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Fig. 4. This graph 
given number of heads in a million random tosses of a coin 
For numbers differing more thar bou from half a 
million the probabilities are toc ill to show. The same 
graph applies to tails nd to the number out of a million 
electrons moving in one of two equ lly probable directions 

707 is the r.m.s. value of the devi tions 
taken over 


shows the prot bility of obtaining a 


from normal 


1 period of time 


the possibility of any b ery small deviations 
from normal 

Sull, these are important, because 
they are the basis of our noise rhe pattern of 
probabilities for a a coin applies 
equally to a million electrons moving up or down 
At any given momen the odds are 1,770 to |] 
against exactly equal n moving in 
direction. Nearly all th there is an 
one way or the fluctuating 
noise. ‘The odds are even more heavily against the 
excess ever being more than a very small proportion 
of the total number of electrons involved. So if at 
any time you decide to make ; pot check of in 
stantaneous noise current i almost certain to 
find it quite n definable limit 
Fig. 4 shows that in a gathering of a million electrons 
the noise current is | 2,000 electrons (one- 
fifth of one per cent) nearly all the In any 
significant part of a vastly more 
than one million electron ind the greater the 
number the smaller the perc likely 
to occur one way or the othe 

It must be remembered + pattern 
(called, incidentally, a Gaussian or normal error 
distribution) shows the most probable values of 
instantaneous NOis¢ rom the fact that they 
are symmetrical gather that 
over a period of time th ve and negative values 
will average out, which that noise has no 
long-term d.c. component 

Fig. 4 that the peak current, 
even Over quite a long period, is unlikely to exceed 
say one per cent of the theoretically possible one 
mullion electrons The smaller percentages of 
larger numbers of electrons can easily be calculated 
from the Gauss formula used for plotting Fig. 4.* 

But what would be even helpful is the 


*The probability of a devia if ) ig 
nm is exp.-——d"/n 


mall deviation 
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value, because that is the value which, when 
ired, represents noise power, and, as we have 
separate noise powers can be added directly 
ive total noise power. Calculating the r.m.s 
from mere probabilities might seem to be a 
difficult and not altogether reliable enter- 
But although the r.m.s. value of the fluctua- 
itself fluctuates appreciably if it is reckoned 
r a short period, over a long period (such as a 
md or two!) it remains steady enough to be 
iven a definite figure. And this figure agrees well 
means of mathematical 
can be found in the appropriate 
uch as the one I mentioned, it can be shown 
that it 1s equal to the square root of the average 
number of electrons going one way (i.e., halt the 
otal electrons So for Fig. 4 it would be 707 
The r.m.s. number of excess electrons is, of cour e, 
1ot by itself a value of current. To determine the 
irrent one has to know how fast the electrons are 
ving sO as to calculate how many are passing 
given point per second.* That is where the tem- 
erature comes in; the higher the temperature, the 
ster the move It is also where the 
istance com« in Just how it comes in 
not immediately spring to the mind, unless your 
mind works a good deal faster than mine. But it 
can be arrived at in stages, like this 
Let D denote the r.m.s. value of the electron 
fluctuation. If we have looked up the right book we 
will have purely mathematical processes 


vith measurement By 
manipulation that 
book 


electrons 


ck C5 


seen 
1) is equal to n 2, where n is the total number of 
electrons in circulation Now the conductivity of a 
material is proportional to the number of circulating 
electrons per unit of volume. Assuming the length 
of the piece of circuit in question is / and that it has 
uniform ctional area A, its volume is 
\, So its conductivity is proportional to n//A. Its 
t the conductivity upside down, so 
\ lA 


n 


cros 


And therefore, substituting D 


lAl l 
AR V/R 


‘lectrons per unit length 
and if they are moving at 
units per second the number to pass a 
point per second (to which the r.m.s. noise 

urrent I is proportional) is Dv//. And v is propor- 
tional to the absolut temperature r, so 


DI 


Che number of fluctuating 
if circuit is of course D//, 
rate of 


given 


VR _ from above, and 
T 
VR 
all this is that the r.m.s. noise 
current 18 proportional to the absolute temperature 
and inversely proportional to the square root of the 
ce. And wasn’t I relieved to find it worked 
out In agreement with the previous results! 


So the upshot of 


*% 42,000,000. 00% f the mucroamp 
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More Lines /nstead of Colour? 


Higher Definition Should 


Come First 


By D. A. BELL, M.A., Ph.D. 


ry 

l HE defence of the 405-line system by V. J. Cooper 
Wireless World, April, 1956, p. 173) rests on three 
main arguments: 

(a) Bandwidth is limited, and the “ value” of tele- 
vision does not justify the use of any greater band- 
width than at present. 

b) For a given number of lines, it is useful to 
employ a greater bandwidth than is calculated on 
the traditional basis of a half-cycle per picture point. 

c) “Economic factors must surely be predomi- 
nant in deciding standards.” 

As regards (b), the present writer has argued’ 
that on theoretical grounds, for the perfect reproduc- 
tion of all signal waveforms, the traditional minimum 
bandwidth should be doubled, not merely increased 
by 50 But this still does not tell us the subjective 
difference between two systems which differ both 
in number of lines and in relative bandwidth. In 
reply to (a), some might say that the programmes 
offered are so valueless that no bandwidth at all 
should be devoted to television broadcasting: anyone 
eccentric enough to want this kind of thing should 
pay for a wire relay system. Alternatively, one can 
ay that some of the programmes are very good, 
and deserve to be presented more adequately than 
is possible with 405 lines; and in consequence the 
use of 3 Mc/s to transmit these programmes inade- 
quately, instead of 10 Mc/s to do them justice, is 
in fact a waste of the 3 Mc/s. 

But the crux of the matter is the viewer’s iudg- 
ment of the picture on the home receiver. During 
a recent visit to France, the writer went into the 
lounge of an hotel in Grenoble to glance at the tele- 
vision and was astonished at the detail and the 
absence of visible lines. One knew that at the end 
of the war an 819-line system was developed in 
France, in addition to the earlier 44l-line system, 
but the writer had overlooked the fact that the whole 
of French television is now on 819 lines and not on 
the “ European” standard of 625 lines. This choice 
by the French authorities is justified by the fact that 
one glance at the received picture brought conviction 
that the system producing it could be nothing less 
than the 819-line system. Its standards are as 
follows: 819 lines, with interlace; 25 complete pic- 
tures per second; fly-back time, 10%; video pass- 
band, 10.5 Mc/s; separation between vision and 
ound carriers, 11.15 Mc/s; nominal channel width 
including guard bands), 14 Mc/s; carrier-frequency 
range, 164 to 200 Mc/s. 

At the beginning of 1956 there were 10 trans- 
mitters operating, as listed in descending order of 


D. A. Bell 
7. Brit. I.R.E., 13 


Economy of Bandwidth in Television, 
1953) 447 
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¢e.r.p. in the table, and it is planned to increase this 
number to 37 by the end of 1958. The powers used 
are affected by geographical conditions as well a: 
by the area of population to be covered, and the 
programmes seen in Grenoble had been relayed from 
the local 300-watt transmitter which is on a 7,500-ft 
mountain situated 15 km from the centre of the town 
It was true to say that interference was negligible, 
and in particular car ignition interference was not 
seen, though on occasion a very fine moire pattern 
could be detected by looking closely. 

The great advantage of the higher definition is 
that large-scale effects can be presented with 
adequate detail, e.g., a display of massed folk 
dancing—and solo artists are normally presented as 
three-quarter-length or full-length portraits, not 
head-and-shoulders only. It liberates television 
from the state of being a specialized art having 
limited effects at its disposal in order to represent 
some form of entertainment, and makes it as free 
as the black-and-white film to reproduce visual 
entertainments where so desired, or use more natural 
“shots” if the moving picture is regarded as an 
artistic work. The standard sizes of picture tubs 
in France are 17in and 2lin, which is comparable 
with the size of picture presented by the 16-mm 
cinema in the home, and in spite of all arguments 
about optimum angle of vision seems pleasing. On 
the other hand, the camera craft in some of the 
programmes seen by the writer was poor by British 
standards. Camera shading effects were common, 
and on one occasion a switch to a second camera 
turned the picture temporarily into a soot-and 
whitewash display that was almost unrecognizable 
A difficulty associated with high definition is that 
when an announcer, for example, is shown seated in 
the centre of the picture, there is a large expanse of 
plain background in the picture. On some occasions 
flicker was just perceptible on this high-light area 
It is just possible that this may have been due to 
external interference, but it could be due to the 
fact that the sensitivity of the eye to flicker increase: 
with brightness level: it has been claimed’ that a 
European television image on 50 c/s must not exceed 
one-sixth of the brightness which could be used on 
an American 60 c/s image for freedom from flicker 
This is merely another point to watch in studio 
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Today 


TABLE I 


Transmitter E.R.P. (Vision) 
Lille 200 k& 
Pari 100 kW 
Marseille 50 kW 
Strasbourg 20 kW 
Grenoble wo W 
Reim 100 W 
Lvons 100 W 
Metz 100 W 
Nancy 100 W 
Dijon 50 W 


technigu 
field of v niar 

Che French levi is entirely govern 
ment ope! d, and the |} ce | OO Trane 
At the « ial exchang his is about £4 10 
but in terms of i pl 1 was it might well 
be ars ! Q fras not, in practice, 
mean more than ou f Ihe number of 
receivers ha ponentially, is now 


a | 
400) Of nd i t it about 


when the 


about irate at 
44 million: thi wou repr nt one 
receiver tor every ( I ‘ 


matter of 


i le vision 
wramimne are a 
mall ample they 
film, news, political 
1d with perhaps more 
political interview and mment than we have 
What is the moral of t f the British viewer? 
In 1945 there we rgumen retaining 405 line 
and argumen i round 600 lines, but 
the French results ha de it clear that we ought 
to be planning ni for | né Unfortunate! 
the present pl V. an r B.B.C. alterna 
tive programmes ha i ited Bands II and III 
ind if w nst i I Vi in both these 
bands we sl! nad mpossible for 
Britain to have a high tion television servic 
within the I bl] i n id, there is talk 
of introdu i method of 
making tl ompatil n the past, in 
controvel ound and 
versus low-definiti t i is alway 
argued that I inything which 
would greatly increa t] f a V Phi 
was Coope! nal argun t line: 
But can it be i colour 
satisti thi I on I ) iggested 
that indwidth and the 
timebase speed ! [ ition, the design 
of a compatibl jour 1! r involve ich fun 
and games for that he 
the result i not I ution to 
progres ‘ i cost to the pul 
chaser will in proportion th unt of tech 


seemed 
interview 


such 
high 


been 


wherea 


regards 
technical 


nical ingenuity which th ier | to exercise 


The folk 


rABLI 


of mod 


No, of LI 
No. of m 


Stages 


La Tél iS! iliqu i IYO rive in 
of the effect of t , [ dv h on the 
of commer ee vi i iver in 
with Britis! 
these are all 


idea 
design 
comparing 
remembered that 
Band II] 

Phe majorit f the laim a bandwidth 
of 9to IOM f ly two Lf. stage 
are described | tation receivers 
A noticeal lesign featur t} the difference 
between ‘ m ‘ I ng ( s (the 
latter being to m ‘ in the elabora 
tion of the whronizin t than in the 
mount of 

The Spec 


240 


firm th ‘re is no serious economic problem in 
t wide-band television receiver, and 
if colour television in any form can be 
templated onomic argument has been so 
roughly abandoned that it is a red herring to 
irag it up in connection with standards of definition 
It seems to be agreed that the proposed system of 
ompatible colour could be applied equally to trans- 
missions on higher definition than the present British 
American standards, and the question is whether 
he introduction of colour is more urgent than thx 
Having seen high-definition 
transmission, under typical user conditions in which 
i standard commercial receiver was operated by 
persons with no technical knowledge, the writer has 
1ying that high definition should 
When you go to the cinema, 
whether the film is in colour 
go to a particular film? Do 
you even remember how much of the last film pro 
gramme you iW s in colour? Unless your 
‘rs to these tions are very different from 
writer’s, you ought to be asking whether it 1: 
\t to pursue the expensive luxury of colour while 
iccepting in perpetuity the limitations imposed by 
405 line 
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Complete 5 valve Superhet 
S-wave band receiver suitable 
for A.M. or F.M. reception 


y new series of courses designed to teach Radio, Television and 
juickly and thoroughly than any other method. Specially 
radio parts are supplied and with these we teach you, in your 
rking of fundamental electronic circuits and bring you easily 
you can construct and service radio receivers, etc 
you are a student for an examination; starting a new hobby J 
areer in industry; or running your own business — these Practical 
and may be yours at very moderate cost. 
itfits, which you receive upon enrolment and which remain 
are instructed how to build basic Electronic Circuits 
Power Units, etc.) leading to designing, testing and 
Radio and Television Receivers. 


PROSPECTUS 


} < 
J WEW TELEVISION COURSE including a complete set of | To E.M.1. INSTITUTES 
g with the design, construction and servicing of a high | Dept. 127X, Grove Park Road, London, W.4 
Q y telev eceiver. | Piease send me your FREE book on Practical Courses 


Courses (with equipment) also available in many other engineering subjects 


COURSES FROM 15/- PER MONTH 
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nal organisation serving the E.M.|. Group ef Companies which include 
“HIS MASTER'S VOICE,” MARCONIPHONE, COLUMBIA, ETC. 
= — —— 
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kl another good reason for the confidence of Dealers 

in Ediswan Mazda valves and further evidence of the 
forward looking approach of The Edison Swan Electric Co, Ltd. 
Ediswan’s valve service depot at Brimsdown is organised 
on modern “ flow production” lines to give speedy service 
on all valves returned under guarantee. 
Cathode Ray ‘Tube Service Depots in strategic centres 
throughout the country minimise delays and expense on 


‘Television servicing. 
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VALVES & ALUMINIZED TELEVISION TUBES 
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THE EDISON SWAN ELECTRIC CO, LTD. 155 Charing Cross Road, London, W.C.2 and Branches 


Telephone: Gerrard 8060 * Member of the A.E.1, Group of Companies * Telegrams: Ediswan, Westcent, London 
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NEW EQUIPMENT AND 


electrostatic Field Meter 

nd explosion hazards associated with the fortui 
m of high electric field strengths in many 
g processes are reduced if early warning 

of the field can be given. In the meter 

Electronics, Ltd., Holly Road, Twicken 


separate output terminals are provided 


growth 
M., I 
Middlesex 


Electrostatic field meter 
(M, L. Electronics). 


applied to any form of alarm 
a predetermined 


ignal is 
field strength exceeds 


from which a 
relay when the 
level 

rhe potential developed on a probe electrode is modu 
lated by alternately exposing and shielding the electrode by 
in earthed rotating shutter, After amplification the signal 

ipplied to a phase-sensitive detector and measured by 

entre-zero instrument which indicates the polarity of 
the field. The full-scale reading can be varied between 
1 and 9 kV/metre and an outlet plug provides 300 volts 
for calibration purposes. ‘Terminals are also arranged 
for connection to a recorder 


Television Turret “uner 


\ TOTAL of 12 channels is provided in a new television 
irret tuner recently introduced by Brayhead (Ascot), 
Ltd., Full View Works, Kennel Ride, Ascot, Berks 
The tuner has two valves, a twin-triode neutralized 
iscode r.f. stage and a pentode-triode mixer/oscillator 
rhe input impedance is 75 ohms 
Che aerial coil segments on the turret provide for use 
of bandpass circuits as these may be required with a 
high if. (35-38 Mc/s) on Band I to ensure trouble-free 
operation on Channel I, or to give good image signal 
rejection on Band III with a low if. Bandpass circuits 
re used also between the if. and mixer stages 


Left 


ACCESSORIES 


Products 


FOR RADIO AND ELECTRONICS 


Oscillator injection is by a combination of inductiy 
ind capacitive couplings, while drift is compensated for 
by means of negative-temperature coefficient capacitor 
On Band I these limit the drift u 85kc/s and on 
Band III to +35kc/s to 88kc/s. Fine tuning of 
the oscillator (concentric with the  turret-operating 
spindle) allows for a variation of 700kc/s on Band I 
ind 3 Mc/s on Band III. Coils are mounted radially 
ind cores adjusted through holes in the turret 

Although produced primarily for set manufacturer: 
the tuner 1s available to home constructors 


Voving-coil Loudspeakers 


THE Lorenz (German) moving-coil loudspeaker system 
is now available in this country through Technical Suy 
plies, Ltd., 63, Goldhawk Road, London, W.12. Known 
as Type LP312-2 it comprises a 12-in low-frequency 
unit and two 24-in high-frequency units mounted with 
divergent axes on a bridge across a diameter of the 
larger unit. The flux density is 17,500 gauss in each 
case; but the impedance of each hf. unit is 5.5 ohm 
and of the Lf. unit 15 ohms. Component values and a 
circuit for a suitable cross-over network (2000 c/s) are 
upplied; also the dimensions of suitable alternative 
vented cabinets. The nominal overall frequency cover 
ige is 1S c/s to 22.5 kc/s with a power rating (average 
of 25 watts. The price is £14 19s 6d (not subject to 
purchase tax 

The high-frequency unit is available separately for 
use with existing loudspeakers and costs £1 19s 6d 
including purchase tax 


Radio-controlled Record Changer 


A NOVEL record player with automatic record chang 
ing by remote radio control is to be manufactured in thi 
country by Staar Electronics, Ltd., 39, New Oxford 
Street, London, W.C.1. It takes up to ten records, ha 
four turntable speeds, including 16 r.p.m. for “ talking 
book” records, and can be used with small or large 
entre-hole records 

A transistorized unit attached to the 
receives control signals from a hand 
battery operated and also using transistors) and enable 
the operator to reject or repeat records at will Phe 
output for the pickup can also be made to modulate an 
rf. output from the receiver (“transcription unit 
which is then picked up by a standard radio receiver or 
idio-gramophone and reproduced in the normal way 
A G.P.O. special transmitting licence for 
trolled devices would be required 


record change 
transmitter unit 


radio con 


Brayhead | 2-channel television wrret tuner, Above 


Stoar Electronics record changer and (right) transistorized 


radio control unit, 
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Television 


in Germany 


DEVELOPMENT OF THE WESTERN-ZONE 


NETWORK—AND ITS LINK WITH BERLIN 


By W. NESTEL,* Dr. ing. 


A, [THOUGH an experimental television service 
tablished in Germany as far back as 1936 and 
ervice had been planned for the end of 
the war prevented any further development 
and it was not until Christmas 1952 that television 
really became fully available to the German people 
those in the West at any rate. Since none of the 
pre-war 44l-line equipment was available it was 
possible to adopt the new 625-line C.C.LR. standard. 
Reconstruction after the war actually began in 1948, 
ind by the time the service opened the Western- 
Zone network consisted of five transmitters—at 
Berlin, Hamburg, Hanover, Langenberg and 
Cologne—and four studios, one in Berlin, one in 
Cologne and two in Hamburg. Connections between 
he studios and transmitters were made by radio 
nik 
Chis represented the first phase of the post-war 
jevelopment scheme. In planning the further ex- 
tension of the television network, one of the 
important things which the authorities have had to 
bear in mind is the regional and de-centralized 
vature of cultural! life in Germany. There is no one 
wn which has a predominating influence in this 
© it has not been possible to establish a 
main centre for programme production as has 
in Britain and France. The system has 
1 arranged, therefore, so that the existing broad- 
ing companies in the various big towns supply 
ontributions to a joint programme—a principle 
h is known as Fernseh-Sammelschiene or tele- 
on “collecting bar.” Consequently all the studio 
ntres which have been established for sound broad- 
isting have now acquired extra equipment for the 
production of television programmes. 
As can be seen from Fig. 1, these studio centres 
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television 


Showing the route of the 
‘collecting bar’ in Western 
with transmitters and their 
Ipproximoate service areas. 


Germany, 


Right: Fig. 3. Cross-section of territory 
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Fig. 2. Decimetre-wave relay station in the * collecting 
bar '’ system. 


are situated at Berlin, Hamburg, Hanover, Cologne, 
Bonn, Frankfurt, Baden-Baden, Stuttgart, and 
Munich It can also be seen that the tele 
vision collecting bar is not only a method of opera 
tion but a complete chain of radio links (indicated 
by the heavy black line). As such it will take in 
programmes from any part of Western Germany, and 
also distribute the joint programme to the various 
transmitters. Actually the joint programme only 
occupies the complete system during the main trans 
mission hours in the evening. Outside of these hours 
the individual broadcasting companies are at liberty 
to transmit their own regional programmes, and for 
this purpose the collecting bar can be split into 
sections as required. 

Most of the radio links in the system work on 
decimetre wavelengths and Fig. 2 shows a typical 
relay station housing the directional transmitting and 
receiving equipment. The link between Héhbeck 
and Berlin, however, is rather different because it 
has to pass over nearly 150 kilometres of Russian- 
occupied territory in a single jump (see Fig. 1). This 
could not be spanned by decimetre-wave equip 


BERLIN 


<a GEOMETRICAL 
WORIZON 


i i 1 i 
Lf) 


DISTANCE (KILOMETRES) 


ment because i : necessary t 


about 5O km, s 
working in the 


have relay tation 
instead a v.h.f. lir 
region of 200 M 
Fig. 3 show territory 
between Hoéhb« seen that 
the main difficulty its th rvati } rth acting 
a5 an opstack propagatior More 
over, this me waves have to pass ver 
close to the surf; f the earth where tropospheri 
disturbance re fluctuations in 
strength. ‘The amplitude of these fluctuations be 
comes greater the farther the line of transmission 
extend beyond the geometr il horizon, ] ha 
been necessary to make radio horizons a way 
as possible (that is, as near to the distant station a 
possible) by using very high masts for the aerials. ‘The 
it both ends of the link 


gnal strength never fall 
| 


Signai 


masts are actually 492{t h 

‘To make sure that the 
below the 
the transmitters at both ends (the link is two-way 
have the high output power of 1OkW, while the dire 
tional aerials have the exceptionally high gain (for the 
200-Me region) of 500: 1 his gives an effective 
radiated power of 5 megawatts! The transmitters ar« 
conventional equipments of the kind used for tele 
vision broadcasting but the aerials are somewhat 


at 


4) 


minimum required for reliable operation, 


ial, an be seen from Fig. 4 Each consists 
240 dipoles mounted in groups of eight in front 
lat reflectors, and as can be seen from Fig. 5 a 
pronounced beaming effect is obtained from 
irrangement The receivers used in the link 
pecially developed types for relay work, and 
a.g.c. circuits, working on the sync-pulse ampli 
which will rrect fluctuations of up to 1:10 
input 
Regarding equipment of the television 
ollecting bat h regional centre in the scheme 
tudio, a television O.B. van with two or 
hree cameras and a film team using 16-mm equip 
ment. At the two ends of the bar, however, at Ham 
burg and at nich, the installations have been 
more el © that programmes on a more 
umbitiou ile can be The Hamburg 
entre, for example, which is in the suburb of 
Lokstedt, contains three large studios and one small 
ne, together with the appropriate control rooms 
necessary the three large studios can be combined 
into one by opening the large doors which normally 
eparate them. At Munich the television centre has 
three studios altogether 
[he cameras used in the Super 
Iconoscope types requiring a light intensity of nearly 
Continued on page 245 
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VORTEXION TAPE RECORDER 


% The total hum aid noise at 7§ inches per 
second 50-12,000 c.p.s. unweighted is better 
than 50 dbs 
% The meter fitted for reading signal level 
will also read bias voltage to enable a level 
response to be obtained under al! circum 
stances. A control is provided for bias adjust 
ment to compensate low mains or ageing 
valves 
% A lower bias lifts the treble response and 
increases distortion, A high bias attenuates 
the treble and reduces distortion The 
norma! setting is inscribed for each in- 
strument, 
% The distortion of the recording amplifier 
under recording conditions is too low to be 
accurately measured and is negligible 
% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. This is equivalent to 20ft. from a 
ribbon microphone and the cable may be 
extended 440 yds. without appreciable loss 
% The .5 megohm input is fully loaded by 
18 millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs 
implifier, speaker and case, with detachable lid, % A power plug is provided for a radio feeder unit, etc 
sasures Blin. x 22$in. x ISzin. and weighs 30 Ib. Variable bass and treble controls are fitted for control of 
: the play back signal 
PRICE, complete with WEARITE TAPE % The power output is 3.5 watts heavily damped by negative 
DECK ‘ : - £84 0 0 feedback and an oval internal speaker is built in for monitoring 
purposes. 
% The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made 
%& The unit may be left running on record or play back, even with |,750ft. reels, with the lid closed 


POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v 120 watts 


50 cycles within | Suppressed for use with Tape Recorder. PRICE £18 0 0. 


3-WAY MIXER AND PEAK PROGRAMME METER 


FOR RECORDING AND LARGE 
SOUND INSTALLATIONS, ETC 


One milliwatt output on 600 ohm line (.775V) 
for an input of 30 micro-volts on 7.5-30 ohm 
balanced input 
Output balanced or unbalanced by interna! 
switcl The meter reading is obtained by a 
valve voltmeter with | second time constant 
which reads programme level, and responds to 
transient packs 
Calibration in 2 db steps, to plus 12 db and 
nus 20 db referred to zero level. Special 
w field internal power pack supplies 8 
valves including stabilising and selenium 
rectifier, consumption 23 watts 


Manufactured by 
VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19 


Telephones: LIiBerty 2814 and 6242-3 Telegrams “Vortexion. Wimble. London 


WESTON 


panel instruments 


Both round and rectangular models of moving iron, moving coil 
A.C, rectifier and H.F. thermocoupk types are offered. In the 
range of rectangular instruments, which have been intro 


duced to give the advantave of long. « asily-read scales and to Rectangular panel instruments are available with 
. . = scale lengths of 2.5in., 3.2in., and 4.2in 
harmonize with rectangular panels, certain models are These offer the advantage of an increase in scalé 
available with illuminated dial Full particulars of types and length le mere 50% over their equivalent 
ranges available are to be found in leaflets round models, for which they can be used as 


’ direct replacements using the same panel fixing 
List Nos. W.1 and W.2, copies of which are available on request 


. holes 


arger instrument both round and rectangular 
and for switchboard or panel mounting are also 
available These have seale lengths of Gin. and 


6}in, respectively 


Round models are housed in cases of 2in., 2hi 


SANGAMO WESTON LIMITED rata ee 
\ i yrh 4 4h 4 1.7in., 2.lin. and 2.8in. respectively 


Enfield, Middx ~- Tel: ENField 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield 


Scottish Factory: Port Glasgow, Renfrewshire. Port Glasgow 41151 

Branches: London, CHAncery 497! Glasgow, Central 6206. Manchester, Central 7904 Newcastle-on-Tyne, Newcastle 26867 
Leeds, Leeds 30667 Liverpool, Central 0230 Wolverhampton, Wolverhampton 21912 Nottingham, Nottingham 42403 
Bristol, Bristol 2178! Southampton, Soton 23328 Brighton, Brighton 28497 


Train for a wonderful 
future in— 


TRAIN WITH US 


to meet the need for pioneers in this expanding field 
Every day the demand for the expert in electronics grows. Radio, television, 
radar and the whole field of industrial automation are rapidly expanding and the 
trained specialist assures for himself a well-paid career in this quickly developing 
profession. Here is your opportunity to enter for 


3-YEAR COURSE 


in Telecommunication Engineering (including op- E.M.I. Laboratories and Workshops Next course 
portunity for nine months’ practical attachment in commences on 11th September, 1956 


4-YEAR COURSE IN ELECTRONIC ENGINEERING 


Intended for outstanding Science sixth-formers are B.Sc. and City and Guilds Full Technological 
who are capable of training into future team Certificate in Telecommunication Engineering 
leaders in scientific applications. Final qualifications Next course commences on 2nd October, 1956 


E.M.I. INSTITUTES 


Dept. 127K, 10 Pembridge Square, London, W.2. Telephone : BAYswater 5131/2 


The ¢ ollege associated with a world-wide electronics industry, including His Master Marconiphone, Columbia, et 


Polar diagrams showing the radiation patterns, 
ital and (b) vertical, of the directior.ai aerial at 


100 foot-candles for good picture quality, while for 
vork Super-Orthicon cameras have been 
idopted be they will operate with a light 
tensity of only 5 foot-candles. The first-mentioned 
used, in spite of their great demand for 
iuse of the more accurate geometrical image 
reproduction and, in particular, better image grada- 
tion. Since the light intensity required in the tele- 
ion studios is about equivalent to that in film 
the performers are quite used to it. With 
broadcasts, however, the picture quality has 
take second place to the need for ensuring a trans- 
ion of some kind even when the light is very 
In this work special camera objectives are used 
vermit a wide variety of viewing angles to be 

and also vari-optics (made in Britain! ) 

il length can be varied in the ratio of 1:5. 
per-Iconoscope camera made in Germany 
omewhat different from those produced 

other countries. The most notable difference is 
the use of an optical viewfinder, and in our view 
i great many advantages over the electronic 

In the first place the image field is 

bigger than the transmitted image and 

; more helpful in picking out the best 

Next, the focusing of the camera is 

e with the electronic viewfinder the 

tends to obscure the point of optimum 


utsice 


cause 


pr are 
light, be 


| 


super-iconoscope camera with optical viewfinder 


LIMITATION OF DEFINITION 
BY LINE STRUCTURE 
(ELECTRONIC VIEWFINDER) 


QUASI-OPTIMUM ZONE 
(ELECTRONIC VIEWFINDER) 


OPTIMUM POINT 
(OPTICAL VIEWFINDER) 


FOCAL ADJUSTMENT 
Curve of picture definition against focal adjust- 
ment, showing the limitation on proper camera focusing 
imposed by an electronic viewfinder. 


focus so that one can never be sure when one is on 
it. This is illustrated by the diagram in Fig. 7. We 
also consider it an advantage that the camera operator 
is solely responsible for the viewing angle and the 
image definition: the responsibility is not shared 
between him and the technician at the camera 
amplifier, as with the electronic viewfinder. 

Another point is that the brightness of the optical 
viewfinder picture varies in accordance with the 
exterior brightness, whereas the constant brightness 
of the electronic viewfinder picture 1s too poor in 
sunlight and too intense in dark rooms. Finally 
there is the smaller number of component parts in 
the optical viewfinder, which makes for greater 

reliability and also a re 
duction in size and 
weight. These advan 
tages seem 80 Important 
to us that we cannot 
understand why = such 
uncritical preference is 
given everywhere to the 
electronic viewfinder. In 
the author’s opinion, the 
electronic viewfinder is 
of importance only in 
cameras equipped with 
vari-optics. 

During the three years 
that the television service 
has been running a good 
many technical improve 


Fig. 8. Control centre at 
Cologne for Eurovision. 
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ontrol centre at Cologne, incidentally, con- 

three rooms, one being for technical opera- 

tions and another for programme arrangements, 

while the third is a studio for making announce- 

ments and giving commentaries The technical 

perations room is equipped with a picture switch 

ling all the necessary inputs and out- 

ks for vision and sound, and 20 

nd control lines with the appro- 

ind switching devices. There are 

mm film scanners, a slide scanner, 

nitoring and test equipments, a teleprinter and 

upply. On some occasions this con- 

entre has taken over the job of the Eurovision 

ordination centre at Lille when this has been 
essary for technical or staffing reasons 


ming n © the transmitters, most readers will 
robably be aware that the majority of German tele 
on transmitters operate in Band III in the region 
00 M There are, however, a few stations 
perating in Band I ‘ig. 1 shows the present trans- 
mitters and their service areas and also includes the 
ransmitters which are expected to be in operation by 
he end of the year (with their estimated service 
Ihe other transmitters, shown without set 


ment nay 
differential 
ing the Kamy t pal ul 
worth mentioning Anoth typ { correction 


been introduced insmutting equipment t ‘ ar and not linked to the “collecting bar,” 


compensate tor the pl ren In receivers (tO idy for some time yet. At present some 


which me y , ; — used by the \ population live in districts where 
vestigial cl ect y naracterist I . { 


good reception btainable. When the extension 
the 1.f. respons ! e television colle 


bar system trol nu l been et up al 


planned for t nd of 1956 is completed about 80 
ent of the population will be provided for. A 
irther extension will be necessary to fill in the last 
w blank spaces on the map, and it is likely that a 
v frequency band ir 500 Mc/s will be used for 


Cologne ig. & pecial ( urovision pro 
gramme id tl mitalt nd mverter for 
onverting reign lar line 
is well as for a possible alternative programme 
Incidentally, it proved to be a great advantage in 
onstruction of the television stations that the 
mitting technique, network planning, choice of 
ind use of aerial masts could be coupled with 
the v.h.f. sound broadcasting network completed 
only a short while beforehand. Fig. 9 gives an 
example of this, showing how the aerials for tele 
vision and v.h.f. sound are combined into one. 
From the point view of mechanical design the 
Stuttgart station ir Degerloch is particularly inter- 
estin It is ll tower 530ft high (see Fig. 10) with 
four-storey “ w’ st”? on top which contains 
ransmitters an taurant, surmounted by the 
)-ft lattice aerial 
At the 1 ing end, > velopment of the la 
three yea! ilted in a considerable reduction 
elver price ( ise of the increasing number 
manufactured. At * same time the average 
of screen has increased from the 14 inches 
diagonal originally preferred to 17 inches, while 
juite a large number of receivers even have screen 
11 inches. Projection receivers for hotels giving 
vide picture ind for cinemas giving 13ft pic- 
ture ire also on ile On the occasion of the 
German Radio Show at Dusseldorf in 1955 the 
ustry showed what it could do, while the public 
nonstrated its increasing interest in television. At 
ent some 290,000 receivers are in operation—and 
does not include all the sets for which no licences 
been taken out. In a few years’ time we have 
hope that the number of viewers will reach 
the 5 million mark as in Great Britain at the moment 
At any rate, television techniques in Germany are 
Fig. 1¢ The Stuttgart te id v.h.f. tower. Total prepared for it, at both the transmitting end and the 
height is 690ft while the “ crow’s nes " is 50ft in diameter receiving end 
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NEW MAGNETIC MATERIALS 


4 RANGE of permanent magnet 


of any known p.m. material; but it 

naterials having properties intermed difficult to produce economically 

ite between Alcomax and Columax large quantities 

been introduced by the Perman he new materials, Alcomax S.( 

Magnet Association. It will be re are semi-columnar and can be pro 
Columax is an alloy duced in short cylindrical shapes 
columnar crystalline from jin diameter upwards for use 

ghest performance n loudspeaker magnets 


in 


RE48: 


(Above) Heavy-duty Reflex 
Horn speaker. Wide-area speech 
music diffusion; suitable for parks, 
swimming galas, all large P.A 
systems 


G7822: 


(Below). Ribbon mic. of excep 
tional response and quality. For 
table or stand use on all indoor 
locations. Satin-chrome finish and 
slim appearance. 


H (OERSTEDS) 
ization curves for normal Alcomax II! and Alcomax Iil ‘ 
tions showing their crystalline structure 
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FARADAY CIRCUS? D 4] 
ALTHOUGH there are memorials In a letter, deposited at the Royal ~’ , 
t ich Faraday it the Royal Socicty 1832 “* Macon i ~ 


, together 


n to take possession 
e LE.E. and in West 4s it were of a 


a certain date hould 
y, there is no memorial his views be confirmed by experi SOUND 
Borough of Southwark ments, he wrote “Certain of the re 
born. With the re sults of the investigations lead EQUIPM ENT 
f the area including me to believe that magnetic action is 
his birthplace—it progressive, and requires time; i. 
name an umnportant that when a magnet acts upon a dis 
irby after him and tant magnet or piece of iron, the in 
rial. A committee of fluencing cause (which I may for the 
f various institutions, moment call magnetism) proceed 
I.E.E., the Faraday gradually from the magnetic bodies 
Royal Institution, has and requires time for its transmission MAPLE PLACE. TOTTENHAM COURT RD 
mn set up to investigate which will probably be found to be 
rable kind of memorial very sensible. I think also, that I see LONDON, W.1 
reason for supposing that electric in 
haps be claimed on duction (or tension) is also per CB GES. SSRF. — Spaenny NED, aeen, Sears 
lf that he propounded formed a similar progressive 
lal principle ol radio Way , 
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SECOND THOUGHTS ON RADIO THEORY. * Cathode Ray 
of ii it 


to eK ' GUIDE TO BROADCASTING STATIONS 1955-56. Compiled 
than t by “ 
Naturally t oO WIRELESS WORLD F.M. TUNER. 8S. W. Amos, B.Sc. (Hons 
\ A.M.LE.F and G. G. Johnstone, B.Sc.(Hons 
wet t 
4 RADIO LABORATORY HANDBOOK M. G. Scroggie, B.S« 
for examp! ‘ M.1.E.E, 6th Editio 


thei ia ( | i STUDIO ENGINEERING FOR SOUND BROADCASTING 
that the i i B.B.« Engineering Training Manual by members of the 
B.BA« Engineerin Division. General Editor J. W. Godfrey 
jury 

rHE OSCILLOSCOPE AT WORK A. Haas and R. W. Hallows 

kilowatt ) ( M.A. (Cantab.), M.1.E.F 
sult no . ‘ RADIO INTERFERENCE SUPPRESSION As Applied to 
permanent ) Radio and Television Reception, G. L. Stephens, A.M.1.E.} 

2nd Edition 


into wu 
SHORT WAVE RADIO AND THI IONOSPHERE 


months and t! ! r. W. Bennington, 2nd Edition 

up to : A ADVANCED THEORY OF WAVEGUIDES. L. Lewin 
FOUNDATIONS OF WIRELESS M. G. Scrogg@ie, B.S« 

Electronu S oft Shou M.1.E.E 5th Edition 

HOW MANY A complete list of books is available on application 


each yea Obtainable from ail leading booksellers or from 
radio 


ILIFFE & SONS LTD Dorset House Stamford Street, London 
il 
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use it, a visit from 

iggesting that they are 

juite a bit of interference. 

The wise person does not buy such 

things without first insisting on a 

lemonstration to prove that they 
don’t ise interference 


idaptors and Convertors 


P.O. is showing signs of get 

in the matter of inter- 

ith television reception 

which were either unsuit- 

or onversion, or have been 

fitted with unsuitable Band III 

idaptors or convertors. In some 

as, at any rate, people have been 

that they'll be for it if they 

to‘use such sets for Band 

ption Dealers should, I 

more cautious about carry 

adaptation jobs. It doesn’t 

hem much good to have cus- 

mers who, after spending a tidy 

um on having their sets adapted, 

they can’t switch on the 

A. programmes without arousing 
wrath of their neighbours 


Radar Progress 


WHAT enormous strides radar has 
made since it was first developed by 
the “back-room boys” of Bawdsey 
and christened R.D.F The first 
Army equipment, GLI, could 
measure only range and bearing and 
it wasn’t at all an easy thing to use. 
I'he Bedford attachment for measur- 
ing the angle of elevation (and so 
enabling the height of an aircraft to 
be found) wasn’t in anything like 
general use until about a year after 
the start of the war Then came 
GL2, which was a vastly better out 
fit, though it had the drawback of 
ontaining far too many mechanical 
bits and pieces—gear trains and 


suchlike—in its innards. Both of | 


these GLs were metre-wave equip- 
ment; but GL3 and its successors 
used the then newly developed cavity 
magnetron and wavelengths dropped 
to the centimetre region. Automatic 
following was the next big advance 
ind that has now been brought to 
h perfection that, once you've 
cted your target, you just lock 

h instrument on to it and it 
lox the rest Some years ago 
Edward Appleton suggested that 
one day we might have what he 
termed radar - television” you 
vouldn’t just see a “blip” on the 
creen; you'd see the target ship or 
plane so clearly that you could 
identify it. Marine radar can already 
give such clear pictures of coastlines, 
harbours and so on that we've gone 
ite a way towards radar-television 
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MULTI-STRIP 
CONNECTORS 


FOR INTERCHASSIS AND RACK CONNECTION 


MANUFACTURED from the finest-grade 
Bakelite Sheet, with rolled butt-jointed hollow 
pins for tip-soldering, and fully floating self- 
aligning sockets with integral solder-tags. 
Both Pins and Sockets are Electrolytically 
tinned for reliable soldering. They are designed 
for use in electronic equipment requiring 
multiple connections, and are available in 


3, 4, 5, 6, 8, 10 and 12 way models. 


ELECTRICAL RATING. Insulation between 
adjacent poles, or to fixing screw (6 B.A.), 
withstands 2,000 V. A.C. 50 cycles test 

Maximum recommended working voltage 
poie to pole and poles to fixing screw is 
500 V. D.C., 350 V. R.M.S. A.C. Contact 
resistance-measured with low-voltage 
D.C., at 5 Amperes, is less than 0.002 
Ohm and the maximum continuous 
carrying rating of 5 Amperes (A.C. and 
D.C.) per pole is conservatively fixed 


* 2. &. & 
9 9 #9 #9 


Other Bulgin components include 
Crocodile clips fuses and holders 
control-knobs jacks and jack-plugs 
mains and low-voltage connectors 
resistors, pilot-lamp holders, signal 
lamps, micro-switches, thermal cut 
outs toggle-switches test-prods 
tag-strips and group-boards, vaive 
holders and valve-top connectors 
potentiometers, et« Send for 
latest catalogue 195/WW/, price 


post free 


Manufacturers of Radio and Electronic Component 
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THE CHOICE oF cairics 


A. F. BULGIN & CO., LTD. - BARKING - ESSEX 


Rippleway 5588 (5 lines) 
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SU ANNE TUNEUEEONE EDTA ADELE UATE EOE AOE TEE TENE EE 


TRADITION 


IN A YOUNG INDUSTRY 


The oldest high fidelity amplifiers in the world are of LEAK manufacture. In 1945 as the result of war-time research 
in our laboratory we were able to offer, to an astonished world of audio engineers, amplifiers with a distortion content as 
low as 0.1%. A survey of engineering literature will confirm that we were the first manufacturers in the world to design 
and market amplifiers with such a small distortion content, and the magnitude of this advance can be gauged when it is 
remembered that the then accepted standard for laboratory amplifiers was 2 distortion. Our figure of 0.1% was 
received with incredulity, but it was subsequently confirmed by the Nationa! Physical Laboratory and this criterion 
8 still an accepted workd-wide standard 


PUCUUUDDERE ED CELUEU ETL TTD EEE 


With this clear lead on low-distortion amplifiers we were able to build up an export market much greater than the 
lomestic one, and the increased volume of manufacture resulted in lower prices, which, in turn, brought real high fidelity 
amplifiers within the reach of the music-lover at home 


We have devoted 21 years entirely to the development and manufacture of audio products and we are proud of our 
position as the leaders in this freld. We are also proud of the fact that the “ Point One" amplifiers supplied to our firs 
istomers are still giving them results which, even now, cannot be surpassed. Our research and development department’ 
are ever active, our pre-amplifiers have been redesigned for use with the latest input devices, and we have made great 
progress in the war on prices. From long experience, by the employment of new techniques and by extreme attention 
to design details during development work on the pre-production models, we enable our labour force to achieve a high 
itput per man-hour. The labour costs thus saved offset the increased costs incurred for high-grade materials, com 
nents and finishes, and this together with quantity production (made possible only by a world-wide market) explain 


yw quality products may be sold at reasonable prices. 


HIGH FIDELITY 
EQUIPMENT 


TT 


our old customers we give our thanks for their support and 
ommendation—the basis on which our Company has grown 
se who are seeking to obtain the highest quality of gramophone 
radio reproduction would be wise to hear and inspect LEAK 
lucts which, with their tradition of excellence, represent the 
t that can be obtained; used by the B.B.C. and overseas broad 
ng companies and recording studios throughout the world 


THEE 


= 
= 
= 


ATT a Gi . MM 


LEAK TL/10 AMPLIFIER 
& ‘POINT ONE’ PRE-AMPLIFIER 
27 QMS. complete 
“POINT ONE "’ PRE-AMPLIFIER 


The handsome gold escutcheon plate Hum 


POWER 
AMPLIFIER 


Circuitry 
A triple loop feedback circuit based on the famous TL/12 
The output transformer is the same size as in the TL/12 


Maximum power output: |0 watts 

Frequency Response: + | db 20/cs to 20,000 c/s 
Harmonic Distortion: 0.1%, | 000 c/s. 7.5 watts output 
Feedback Magnitude: 26 db, main loop 

Damping Factor: 25 

Hum 80 db referred to 10 watts 

Loudspeaker impedances: !6 ohms, 8 ohms, and 4 ohms 


The products wer 
Amplifiers 
Dynamic (Moving-Coil) Pickups 
F.M. Tuner Units 


contributes to the elegant appearence 
and blends with a!! woods 

* Pickup 

The pre-amplifier wil! operate from any 
pickup generally available in the world 
A continuously variable input actenuator 
at the rear of the pre-amplifier permics 
the instantaneous use of crystal moving 
ron and moving-co!! pickups 

*% Radio 

The radio input sockets at the rear permit 
the connection of the LEAK V.S. tuner 
unit. An input attenuator is fitted. H.T 
and filament supplies are available from 
the pre-amplifier 


*% Distortion 
Of the order of 0.1% 


egligible, due to the use of recently 
developed valves and special techniques 
Pf input selector 
adio, tape, records; any and al! record 
can be accurately equalised 
Treble 
-ontinuously variable + 9dbto —I5 dt 
at 10,000 c/s 
Bass 
ontinuously variable + 12 db to —i} dt 
at 40 c/s 
Volume Control and Switch 
he switch controls the power «w 
to the TL/10 power amplifiers 
*% Tape Recording Jacks 
An exclusive feature. Readily accessible 
acks are provided on the front pane! for 
nstantaneous use with Tape Recorder 
which have built-in (low level) amptifier 


ELECTROSTATIC LOUDSPEAKERS 

Reprints of “The Gramophone"’ article (May, 1955), by H. J. Leak, summarising 
his work and findings on Electrostatic and Dynamic Loudspeakers, are available 
on request, free of charge 


and later in 1956 a loudspeaker system incorporating a 
balanced push-pull electrostatic treble loudspeaker unit. 


% Write for leafltcW 


H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


Phone : SHEpherds Bush 1173/4/5 Telegrams . Sinusoidal, Ealux, London Cables : Sinusoidal, London 


G 
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GRAMOPHONE AUTO-CHANGER 


Latest types 


F.M. TUNER 


This tuner is based upo eeselul circuit b 
booklet published by Data Publications, We have made ug 
models at all branches and will be glad to demonstrate 
Cot of all parte “ vee 


© very suc 


wound colle and & 1 @cale, slow 


polnter, tuning k 


the complete unit, « £6/12/6 


the parte or . 
le 


SERVICE DATA 


YOUR 


100 eervice sheets 
been auld “qu 
it) sitinnat 
included 
Ferguaor 


Aer 


f 100 data sheets To siasios 5 
nodels—« 
r.u.F, and eupert “ rr 


imported 


MULLARD AMPLIFIER 


h at preeex 
ei 


BAND Ill 


e other low 


——VACUUM RELAY——— 


“510"" 


BAND Ill CONVERTER 


ADDITA—Many hundreds in use 


“© 
e111 


£6/10 


OWN CONVERTER 


FILTERS 

ther interferences 
frequencies sbove 
frequencies below 


patternir and 
high-pass ite 
pass 


CABINETS 
FOR ALL 


WE 
CARRY 
A VERY 
VARIED 

STOCK 
PLEASE 
CALL 


strated te the 
loubtedly « 

ture It te 
externally im Ggured 
re. The radio section 
The 


hie essentially 
ft. & high apd 4jin. deep 
£1414 e and rance 2 
TOWARDS AUTOMATION 
ewitel ' Yo. AP67679, thie in « 


tor being @ synchror 


The two ewit 


1 by a Perspex fror 
providing 


nter 


30 AMP 
ROTARY 
SWITCHES 


HIGH WATTAGE LAMPS 
All G.E.S. Base 


7/6 
17/6. 


THE “CRISPIAN” 
BATTERY PORTABLE 


watt 


Two 


Kinmersou, Ad 


- y ee 
sS Ap 
a 


Lu ‘ 

; 

SP EX 
ts 


18 
buster 


5 6 


6 


SPEED IND 


UCTION MOTOR 
tla ; . . | 
ect k 
HI-FI PICK-UP 
ra il 
ach ape : 
ght ene 
THIS MONTH 


ait and 


SNIP OFFER 
£4/10 10 


IAL 


for 


ated, £5/10 * n 


LIGHTING SNIP— 


‘ 


Or fitted an 


Beant tw 
abinet covered 
LO. 

lywan 

Guaranteed resu) 
me and edt 
waves anywhere 


arte, including apeaker 


ready built vhaesis 30/- 
w availabie 


TETRODE TYPE VT3i 


a wer air ie. Specifi 


nly at £4 each, « 


neurance, 10/- 


© original pack 


ge and 
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THIS IS ON OFFER AT 
APPROX. HALF COST 
TO MAKE 


ent and appr 
vine three BVA va 

VY te 8 kV rectified wit 
aput but somewhat 


BAND Il! AERIALS 


» 


AM FM RADIOGRAM CHASSIS 


This is a 7-valve AC 

mains operated receiver 

An exceptional performer on 

long, medium, and short A.M 

bands and on the new V.H.P. band 

It is an ideal unit for a quality radio 
gram 

Special features include magic eye tuning ir 
and pointer travel—latest circuitry 
back, etc., etc 

Undoubtedly one of the finest AM/FM cha available today 
Chassis size 17}in. » 64in 7hin. Price £23 17/6, packing, 
and insurance 20/— extra 


THE ARGONAUT 


j extra long scale 
emp! ng ll A.V. feed 


arriage, 


» includes drilled 
valves—one 
which is a m 
every resistor 
1 nuta and bolts 
mpletely bulld the 
binet will be available later in the 
ear. The epeaker not tr sided in the 
sbove te availabie if required All parte 
available separately, send for shopping 


—THIS MONTH'S SNIP-—- 


l4in. T.V abi 

made for one of our rn 
beautifully eneered and 
limited quantity——-19/6 each 
and packing 3/6 extra 


polished 
Carriage 


The “ESTRONIC” 
BAND tll CONVERTER 


HALF-PRICE OFFER 


“=, BEETHOVEN CHASSIS 


Extremely well built on chassis 
size approx. 94 x 74 « 84, using only 
first-class components, fully aligned 
and tested, 110-240 volt A.( 
mains oper Three wave bands 
covering medium and two shorts 
Complete with five valves, fre 
quency changer, double 
triode, pentode output and full wave 
rectifier Special cash-with-order 
price this month, £5 19/6, carriage 
and insurance 7/¢ Polished cabi- 
net, 49/¢ 


ation 


| of fatr length. 54, 10 


diode | 


NEW CIRCUIT 


OCCASIONAL 56 we 
ra? 


ireult and have bh 


have « 


separately, pri 


PLEASE INCLUDE POSTAGE WHEN ORDERING 


RIISS YOURS FOR (£3 
and 12 monthly payments of 11/6 


\ le considered to be one of the 
communication receivers available 
Ite frequency range fe 75 ko/e 

» 18 Mess. It te complete with 10 valves 
and le fitted in « Diack metal case. Made 
for the R.A.F. eo obviously « robust 
receiver which will give yeare of service 
Completely overhauled and guaranter:! in 
perfect working order, Price £8/190/6, 
eit, balance by 12 monthiy 

1/6. Carriage and Transit 

cave ] extra. Mains Power Pack, with 
it-in epeaker, €5/10/-, or in polished 
5- 


abinet 


OFFICE TELEPHONES 


New G.P.0. telephone sete with interna 
bell and push batten ewiteh eae 


| meeted together to torm 


Price @2/10/- each. Post 
TRANSFORMER 
11/6 


Post 2/ 


Fully shrouded . 
standard 200 250 


v. primary 240-0 


a //// 
sp La 
« 

Ceram eplodies 


a 2/3 


trimmere all with jin 
0, PF 


each ot QA/- per dozen 


CIRCUIT DETAILS 


Iiagrame 
from offctal manuals 
12 tor 15/- 
Arnerioan Bervice 


and other Information extracted 


All 1/6 per cop 


R.100 
78 receiver 


Tranemitter T1154/ 


Vifty-eight walkie 
taliie 

Frequency tneter 
B.C. 221 


Demovbed valves 


ELECTRONIC PRECISION EQUIPMENT LTD. 


249 Kilburn High Road, 


t orders should be addressed to E.P.E 
All enquiries to Eastbourne address and please enclose 8.A.! 


42-46, Windmill 
M 


Hill, 152-153 

iddlesex. > 
Phone: RUISLIP 5780 Phone: FLEET 
Half-day Wednesday Half-day Saturday 


LTD., Dept. 2 23 


Ruislip, Fleet St., E.CA, 


2833 


M.O 


TERMINUS ROAD 


29 Stroud Green Road, Finsbury 


ark, N.4. 

Phone: ARCHWAY 1049 
Half-day Thursday 

EASTBOURNE 


terms are cash with order. 
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Quality Electronic Equipment. All guaranteed to be in perfect condition 


MULTIMETERS 

AVO Minor 

AVO 40 

AVO7 

FERRANT! 

STARK 

TAYLOR 70 

TAYLOR 82 


FREQUENCY 
METERS 
BC221 


In Perfect condition 


VALVE VOLTMETERS 


AIRMEC 

AVO 
MARCONI 
RCA 
TAYLOR 170A 
TAYLOR I7IA 


SIGNAL GENERATORS 


AVO Wide 
ae) 


Range 
SOR Ganging Osc 
MARCONI 390G 
MARCONI 517 
TAYLOR 65B 
TAYLOR 66A 


—— 


COMMUNICATION RECEIVE 


VHE-UNMF RECEIVERS 
MAGNETRONS 
AN/APR4 30 


EDDIYSTONE 
£22 
£32 
£50 


£40 
£55 


10 


HALLICHAFTERS 


£24 
£25 
£28 
£35 
£55 
£95 


NATIONAL 
£100 
£40 
£28 


BAVEXEAREL ONE 
HQ129 £80 
HQ120 £40 


Wi {(LIGN, RECONDITION 


Write « 
GERr ard 444 


NIVE RSAL 


ISLE 


0 
0 


( 


KLYSTRONS 
Receivers Typ« 
Mc/s.-1,000 Me 
1,000 Mc/s-6,000 Mc/s 


Type 


BRAND 
DIO CITY 


ALVE 


\ 
\ 


OSCILLOSCOPES 
BROWNING £16 
£35 
) £12 

£35 
£23 


£45 0 
£25 
£25 
£18 
£20 
£23 


COSSOR (D.B.) 
COSSOR (S.B 
MULLARD 
TAYLOR 


ooooco 


£20 
£25 


WEE 


E 


MEGGERS 


vershed and Record 


ooeerrn 


500V 
250V 


£10 10 0 
#00 


chs 


U.S.A. MICROWAVE 
TEST GEAR 
TSIO, TSI3, TSI4, TS36, TS62, 
TS!27, TS226, TS45/AP, TS89, 
, TS174 and TSI7S. 


AN/APRS 


NEW 


PRODU(¢ 


rgigxucwy 7 ‘ 
: I R 
| Dh | 4 


230V. A.C. 


Complete with 


technical 


handboc 


£10-10-0 


(LIBR RECEIVEI 


STREET, LEICESTER 


ELECTRONICS : 


SQUARE, 


Paid 


TEST EQUIPMENT LABORATORIES 


s, 97.30 a.m. to 6 p.m 
m.to | p.m 
OPEN ALL DAY SATURDAY 


LONDON, W.C.2 
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/\V/ REPLACEMENTS 


T MANUFACTURERS . .. do you have a 


problem in obsolete Line Output/EHT Trans- 
formers? 


Let us assist you in its solution Direct TV Replace- 
ments specializes in the production of small batches 
of replacement transformers. Leading manufacturers 
have tound our service invaluable Our engineers 
design a replacement transformer using a Ferox corte, 
or an exact copy of the original, depending upon your 
requirements. Very often one replacement is designed 
to cover a number of models, and this simplifies stocking 
and allows a bonger production run 


Reliability of our replacements is shown by our fe- 
designed version of a line output transformer, reducing 
the reject level from 30% to 4%. 


T DESIGNERS... 


Direct TV Replacements will be pleased to submit 
line output transformers made to your own specifica 
tions. Mass production of such transformers can com 
mence within 21 days of acceptance 
cs es es es ee ee ee oe 
nufacturers' enquiries should be made to Contracts 
Alfred Rose, M.).R.E. at the address below 


an COMPLETE 
TY COMPONENT REPLACEMENT 
SERVICE in Great ens 
ee 
direct" 
REPLACEMENTS 


134/136 LEWISHAM WAY » NEW CROSS S.E.14 
TiDeway 3696-2330, Telegraphic: FLIBAK, London ,S.E.14. 


eeceoeoveeceoee ey 


METERS 


TO B.S. 89-1954 
AVAILABLE 
FOR 
PROMPT DELIVERY 


EXAMPLES OF TYPES AVAILABLE IN 2}in. FLUSH 
PATTERN MOVING COIL INSTRUMENTS 


AMPERES D.C. 0-1, 2, 3, 5, 10, 15, 20, 25, 30, 50 

MILLIAMPS. 0-/, |-0-1, 0-5, 10, 15, 20, 25, 30, 50, 100, 250, 500, 
MICROAMPS. 0-25, 0-50, 100, 200, 250, 400, 500, 750, 50-0-50 
00-0-100, 250-0-250, 500-0-500 

AMPS. R.F. 0-1, 3, 5, 10, 15, 25, 50 

VOLTS D.c. 0-!, 5, 10, 15, 25, 50, 100, 250, 500, 750, 1,000, 1,500. 
500 


VOLTS A.C. 0-5, 10, 15, 25, 50, 100, 250, 500, 750, 1,000 


Ne can supply meters with NON-STANDARD CURRENT and 
OLTAGE RANG ES to any specification. DELIVERY 7-14 days. MOV- 
NG IRON THERMO AND ELECTROSTATIC INSTRUMENTS 
2 QUARE FLUSH, 34in. ROUND FLUSH and INDUSTRIAL 
WITCHBOARD INSTRUMENTS ALSO AVAILABLE FOR PROMPT 
ELIVERY 


ELECTRONIC TEST EQUIPMENT AND INSTRUMEN- 
TATION DEVELOPED AND MANUFACTURED FOR 
SPECIALISED APPLICATIONS 


ANDERS ELECTRONICS LTD. 


HAMPSTEAD ROAD, LONDON, N.W.1I. 
Telephone: EUSton 1639 


Suppliers to Govt. Depts., B.B.C., Tech. Colleges, 
Leading Manufacturers & Research Laboratories 


LR:S 


Estd. 1925 
EASY TERMS 


LEAK esiimenr 


for the Connoisseur 


If you want the Finest Quality Reproduction 
together with Workmanship of the Highest 
Order your choice must be LEAK. 


AS USED BY BROADCASTING CORPORA- 
TIONS THROUGHOUT THE WORLD. 


LEAK “ TL/10 AND “ POINT ONE " PRE-AMPLIFIER. 
Cash Price £28/7/-, or sent for £4/10/- Deposit and 18 
monthly payments of 30/-, carr. and crate free. 


LEAK DYNAMIC PICK-UP 
Complete with two detachable diamond heads and trans- 
former. Cash Price £21/19/9 or sent for £4 Deposit 
and 10 monthly payments of 40/-. Post and packing paid. 


Delivery of all the above is from stock. We can also supply 

the LEAK F.M. TUNER. Wharfedale, Goodmans and 

Tannoy loudspeakers, etc., Connoisseur Variable 3-speed 

Motors and all other Quality Equipment on EASY TERMS, 
Please let us have your requirements 


NOW TRY THE NEW 


REMINGTON SUPER 60 
14 DAYS LUXURY SHAVING FOR 5’. 


Here 5 The Supreme Shaving nstrumenc 
SEND the latest super-styled model with 
ONLY larger effective shaving area. Double 
far Built-in Motor. AC/DC 200 
Ov Immediate delivery in juxury 
ee. presentation Case 

balance eee 
‘it uuates |x 40" ALLOWED FOR 
snd 8 monthly pay | YOUR OLD SHAVER—an, 
ments of 246 (or 196 make, any condition—i! you buy a 

New Remington Super 60 after trial | 

for Cash or Terms 


Send for FREE BROCHURES 
—_—_——o eo Or er! 


(returnable Deposit) 
‘or |4-day ap Trial 


then 


atter trim 


i you send your old 
shaver) 


Cash Price €104/3, 


The L-R- SUPPLY CO., LTD., 
BALCOMBE - SUSSEX sels’ 


Balcombe 254 
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MODERN ELECTRICS LTD. 


Tel.: TEMple Bar 7587. 
164 Charing Cross Road, London, W.C.2.  Gesent aan Ia 


Cables Modcharex, London 


Export enquiries welcomed immediate delivery from stock Prompt attention to post order 


TAPE RECORDERS one UNITS TEST EQUIPMENT MICROPHONES 
GRUNDIG TKi2 70 gms.| aceom acicx Avo Acos 
GRUNDIG TKS 46 ENS. 301 Transcrip eh @ pg et ia ay oo 
GRUNDIG TK820 so ying tates 
D 98 gns. Mic 35-1 (Crystal) 
LUSTRAPHONE 
M/C High Img 
LFV59 Dynamic 


FERROGRAPH 2A 
N 76 gns. CONNOISSEUR 
FERROGRAPH a es 
2AN H 866 gns SPEAKERS OkV 
VORTEXION 2A 80 gns. PLESSEY Model 
VORTEXION 28 B00 | ‘din. 15 ohm "Models 7 


The following Recording Ta W.8. STENTORIAN : FILM INDUSTRIES 

are available from stock 1F 610 é ADVANCE Ribbon 48 is 
1,750fc. 1.200% ae H.1. (Sig./Gen MICROPHONE STANDS 

FERROGRAPH a 60n® eneaaid on E.2 (Sig./Gen.) Floor, 3 extensions 43 12 
a33 a9 8 ae 16 ahem PI Table Stand ais 


RESLO 
¥VMC (low imp.) 
RBL/T 


o Co oo cooco 


FERROGRAPH i 
GRUNDIG BASF GOODMANS COSSOR LEAK AMPLIFIERS 
SCOTCH BOY Axiom 150 Mk. Il . : TL.10 complete 
Emi 77 Axiom 102 Oscillescese (04 peat > cones 
EMI 68 Axiom 10 Pete oe cali ve 
GEVAERT aeal MULLARO 
WHARFEDALE TAYLOR MULLARD 

PURETONE WIS ( E.A.R. 4 wart 
FERROVOICE All new Taylor Test Gear TRIX 4» ve 
SOUNDMIRROR 30 stock _ 
Long Playing Tapes yw ALL GARRARD, CON- 
NOISSEUR, DECCA and 

LARO, COLLARO HEADS, 
FAK FER. SAPPHIRE and DIAMOND 
GARRAR STYLI for the above HEADS 

NOW AVAILABLE. 


PICKUPS AND PLAYERS 
RECORD REPRODUCING 


EQUIPMENT 
COLLARO TRANSCRIPTION 
Model 2010 PX c4i9 9 O 
RCS4 aia i7 © 
554 Unit <9 7 0 


coocow---osocoo 


PRE-SET CONTROL LOCK 


ck the spindles of pre-set 


PRECISION HI-FIDELITY potenti et : Pree trimmers without rota 


RE ) RA E MARK 


or lateral displacement 


MAGNETIC SOUND HEADS 


HALF TRACK HEADS AVAILABLE: 

Model 5RP Record/Play Head 423 5 0 

Model 6RP Super Fidelity Record/Play Heads 43 15 0 + : 

Model 5R Record Head 5 Fj t ittractive 
(Used in conjunction with 6RP head) ai3s 0 E y apy rance for Send 

Model SE Erase Head 43 5 O - | mounting leaflet / 


Commercial friction type inting stems 4/- extra 


wide range of 


ryYPE C 


Standard Heads—High Impedance, Low Impedance 


Heads and Special Heads de order at A a KNOB LOCK 7 
SCREENING CANS: “a ée4 


All Mumeral 816 eact % The ideal method of locking 
Composite (Stee! Mum 46 eact ‘en 

panel mounted controls. Positive 
We specialise that 7 } ‘ man ers standardise 


our hi guard against vibration etc. 
STEREOPHONIC HEADS 
This development of our popular 


Suitable for use with the ew sonic pre-recorded . 2 pre-set contro! lock is finished 
magnetic tapes. Price £14.10 - ea * in black plastic and embodies 
Model 5 ge | , , ’ . . oF 1Ogin Reels 4 control knob and instantaneous 
Push button cont | re e 1S } three motors finger-tip locking knob 

Write for details F T J J 


BRADMATIC LIMITED 
Station Road, Aston, Birmingham 6 SUTTON COLDFIELD ELECTRICAL ENGINEERS 


Telephone: East 2881-2. Te ns: Bradmatic, Birminghan Reddicap Trading Estate, Sutton Coldfield. ‘prone sur 3038 & sees 
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<> High-Speed 


ELECTRONIC COUNTER Type 865 


COUNTING SPEED: 
Maximum—| million per second. 
Minimum—no lower limit. 


COUNTING RANGE: 
9,999 million. 


COUNT DISPLAY: 
Counts up to 999,999 are 
recorded on a brilliant display 
employing 6 v. 2 w. lamps 
behind }in. square numbered 
windows. A four figure electro- 
mechanical counter extends the 
range to 9,999 million. 


INPUT WAVEFORM: 
Sinusoidal or pulse of any wave- 
form, recurrent or random, 
between |.5 and 50 v. peak 


amplitude 


i 1 COUNTER TYPE 865 operates on electrical inputs of any waveform at speeds up 
to | million per second, and records the total count on a direct reading decimal display 


yf exceptional brilliance and clarity. 


Resetting the counter to zero is accomplished either by operation of the reset switch or 
by externally closing a circuit. Since both gating and resetting operations can be carried 
out externally, the instrument may be employed in conjunction with suitable auxiliary 


equipment for making time, speed and frequency measurements. 


IMMEDIATE DELIVERY 


rng ~ PRICE £250 
= 


" — 
~— 
Full dete of this or any other Airmec ~ 
Instrument will be forwarded gladly on request " — — 


AIRMEC iumiteo ~~---. 


HIGH WYCOMBE, BUCKINGHAMSHIRE, ENGLAND Py haw = 
Telephone High Wycombe 2060. Cables; Airmec, High Wycombe —_ a = = 
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BAND 3 T.V. 
CONVERTOR 143/196 ™ 


Kit of parts 


n heir Laboratorie 

’ IENHAM 

Um epee Pea = DEVELOPMENT ENGINEERS in depart 
tee 10 - % Bee. ; ments covering the design and construction of a 
allow ee hassie ft $ i] Sa ? 

psa ey - ns / wide range of electronic equipment and high-grade 
B.B.C. BREAK-THROUGH FILTER shite f “ . television transmission equipment. Good funda- 


o/h 


| 
of T/V sets, TAP 


mental knowledge required and some practical 
RADIO - GRAM CHASSIS VALVE SUPERHET, LATEST commercial experience desirable 

B.V.A. MIDGET SERIES VALVES 
» WA VEBANDS —— 300-20 M.W. 200m-550m, $.W. 16m-50n DRAUGHTSMEN, senior and junior, for work 


Siin. edge lit by 2 pilot lamps 
e joa! Statio . " bs, walnut or ivory to choice in connection with products mentioned above 

4 position " BY 4 “ PU. sock Modern circuitry. all coils E 
adjustable ted ly ponents used throughout. Delayed A.V .¢ xperience in design of small electro-mechanisms 
and neg. leedback mains ) ) Double wound transt. isolates chessis 


Scomstaiaien Miteed aad oon : and electronic equipment desirable. Knowledge 
BRAND NEW & GUARANTEED £9-15.0 Carr. and ins. 4/6 S of optics an advantage. Applicants who are suitable 
3-ohm speakers suitable for this chassis available 8” 19 6, 10” 25,- for training will be considered. 


7-Vaive De Luxe, push-pull version, T-watt output £12.10.0 TRACERS f . ' b 
, 'emaie, with experience on above 
QUALITY FL UORESCENT FITTINGS work desirable, but applicants who are suitable 


Idea! for home or workshos nplete with 
ready tor use Famous ma e.. 2 fered 
ewiteh type 42 Quick start type 


ean 008 


, ballast unit, et< 4 ior trainir 
i et api hall price. Starter 
a7 ¢ ] . 6 extra 


ELECTROLYTICS yay * OPPORTUNITIES FOR PROMOTION 
SUNUCAN—— SUNT ves vs * PENSION SCHEME + 5-DAY WEEK 
28/88 v., S12 ». 110 4. abo 5 80 Cite CO-AXIAL * CANTEEN * FACTORY 25 MINS. 


60/50 v2 i ‘ mi-air spaced olythene 
sees. A000 ©. Bb aes TIAL, —tamtalr synced _peletbens FROM CHARING CROSS 
4 600 : - 4 . 4 


pn le t ; ard iin r j Write, giving? sof experience, age and salary required to 
6+8/500 ¥ »16 COA ’ y SOCKETS 1} 
8416/4560 ¥ ' 0 16 t OUTLET BOXES 4/6 CINEMA. TEL EVISION LIMITED, wors.ey 
50 ¥ , 5 BALANCED TWIN FEEDERS per yd., 6d BRIDGE ROAD 
y j 2/276 " 00 ohm TWIN FEEDER 8d Lowes SYDENHAM, 6.8.26 
450 v 5/6 60 + 25 f rWIN SCREENED FEEDER per yd., ] 
v i) 0 ¥ iM COAX CABLE 8d. per yd 
)) 2502 ATT ENUATERS 641 12 db 


a 4 4 . c 

aa + 94/980 v. 5/8 04 120 8 36. Band 1s Crowe . : TELEVISION LTD | 
92 + 32/460 vy j 1 0/2 } i 10/6 

CONDENSERS M ver I 4 PEAKER FRET -Exx Te 

pref. values pt 00 iW. ¢ lised etal & « Bis 

Ditto ceramics Od. ea v4 12+} 4/3 

Hunts and T.04 

1/360 v., Od. encl 1/6 ] 
each 26 Hunts 6 H 19 


JASON F.M. TUNER UNIT 87-105 m/cs 
Kit of parts to build thi ne sad ' o 


g will be considered 


POON A/V eh Ap 


i 8/6 
YOAN FRET 


MICROPHONES & RE- 
CEIVER HEADGEAR 


ZA 290° 


s 
inaluding double w 
h/- extra 
and approved 
atructor et i) 


tull details 2/-, post free. rRANSMITTER/RECE yee R No, 22 
RESISTORS S.T.C. RECTIFIERS 2 mc.-8 mc. complete with all val ywer pack for 12 v. D« 


: , Mae oth installed ir rt head ir 1d microphone assemb 
Carbon type Pret alu 10 } , typ ) Ky... 4/! 
10 megohma, 20 1 


onsumptio 


Pr £11/15/- ( t 
WIRE WOUND TYPES 16 
Wire ends. Silicone costed. 25 ohn oa BIW beides’ G18 2, 81 SPARE PARTS FOR AR 88-D. & L.I 
10,000 ohms, 5 w., 1/3 . Lie Yr 18/6; 68. 21/6 each 
j lbw. 2 ] } 
Eis Goad to te chester t & 10 PRE-SET W/W POTS ins transforn 
ohms per tt.. 2 way 6d it wey tput transformer 
7d. per tt vk ‘ : } P 


ALUMINIUM CHASSIS 


18 «. Plain undrilled 
riveted corners laltioe izing ke 
7x 4in., 4/6; § , rl 
13 « Gin l l 


4 i 12 months 


TRS RADIO COMPONENT SPECIALISTS santas 


( 10 BRIGSTOCKRD., THORNTONHEATH, SURREY | Cor ewer SURPLUS VALVES 
| 
TRS ) dit: 4 " 4 on lt om. Wed a rg electior i i I i tat yur requirement 


3 69, 166, 190 | P 'D | ') ( T R | ( MAIL ORDER 
we . 48484 XU A DEPT 


Terms: 0.W.0. or €.0.D indly m et ayable to T BR 


Peeking up to jib. 74., Lib : ). Bargain Lists, 34 156 ST. JOHN’S HILL * LONDON S.W.11 
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Radio 
Radar 

1 elevision 
[lectronics 


and 


rHIS COMPANY began experimenting with 
PTFE when it was first introduced into this 
country. Shortly afterwards we started pro- 
cessing ‘and fabricating the material in a special 
division of our own factory, giving our own 
designation of CF2 (derived from the formula) 
to the range of products ultimately produced. 

Since that time, our experience, both of the 
behaviour of the material itself, during processing, 
and the application of its remarkable properties 
has been accumulating. 

We have developed techniques, and we have 
designed special equipment with which to apply 
them, so that we now mould, fabricate, and other- 
wise fashion PTFE from its basic forms, i.e. 
rounds, discs, flat mouldings, rings, cylinders, 
rods, tubes, tape and cord, as illustrated, into 
innumerable components which are already 
widely used by the electrical and electronics 
industries We also have considerable ex- 
perience in the application of PTFE dispersion 
coatings to a wide variety of materials and 
suritace 

It is obviously impossible for a material of this 
kind to attain its full usefulness to any industry 
without research and experimental work. We 
have set aside a substantial part of our resources 
for this purpose, and will willingly co-operate 
with any Company desiring to make use of the 
material, to the fullest extent of these resources. 
3y arrangement we will make available facilities 
for practical development work to be carried on 


The following Information Bulletins are nou 
lable: No. 4, BASIC PROCESSING AND 


aval 


PROPERTIES, and No. 5, APPLICATIONS 
Both of these publications will be sent on request to 


interested engineers OF SLOUGH 


ENGLAND 
* @ ‘onrane 


- 
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AS SUPPLIED 
TO 
GOVERNMENT 
DEPARTMENTS 


Specifications 


{ 


12* TOTTENHAM ST., LONDON, W.1. 


OPEN 9 30-5.30 Mon. to Sat. 9.30 to | ow 


RCA TRANSMITTERS. Type ET-433! | kW. (telephone) 
1.4 kW. (celegraot Frequency range 3 Mc's to 20 Mc's 


A NEW S.C.R. 399 mplete with petrol generator P.E.95G (10 kw.) 


BCéI0 TRANSMITTERS with speech amplifier, aerial cuni 


ng 
nit, ete Brand new 


RCA TRANSMITTERS. Type ET-4336. Complete with origina! 
speech ar rystal-multiplier and VFO units. Unused and re 


onditioned ar e supplied with very large quantity of spares 


RGA TRANSSST TERS Type ET-4332 modified by RAF 
RECEIVER se 0 crystal o raster oscillator Complete with speech 
amplifie 
MULTI-CHANNEL TRANSMITTER T-4,FRC, with modu 
ators MD-1/FRC, 2 Mc/s to 18 Mc/s Each channel 400 w. output 
W.S. No. 19 & 22 Both complete with installation kit 
Tropicalised. New 


MAGNETO !0 LINE U.C., 40 Line F & F TELEPHONE 
SWITCHBOARDS nplete 


Vv. TRANSMITTER Type 11318 
100 156 M vicalised New 


@ AUTOMATIC FREQUENCY CONTROL | A.R.C8EDs, ARB87 L.F.s, R.109 
@ SW PUSH-PULL OUTPUT, WITH N.F.B Prvctcly N - nag = yer Type IB, ( putput 10 amps at 22 v 
put 2 250 v., 50 « 
@ (0-VALVE CIRCUIT. 7 ENVELOPES : 
A above items in excellent working conditior 

@ HIGH MEDIUM.WAVE AND VHF-FM SENSITIVITIES Working den 
@ AN IDEAL RADIOGRAM REPLACEMENT CHASSIS SPARES A large 
@ EARLY DELIVERIES. 9 MONTH GUARANTEE , 


Frequency coverage 


ONStration upe< equest 


selectic available for SCRI99 (BC6IO) 
CR6IO, EES Telephones, and Tele 


A HI-FI SYSTEM ALL IN ONE—ONLY £26 ee > ee Se a 


The new linea : : AS/10) is only 12 x Sin. by 6 Large stock « . densers, crystals and other components 
high. incorpora ane eble Re e below and above audib ty 


Output 10 waces. f tional disto es ELB4 outputs A little gem s | 

and reasonably j 

Old faithful, mode ‘ ts: CB6 419; CAS/10 £12 

Transistor Receiver t aa * * 


Leoflets ave New Address, Offices and Works 


BEL SOUND PRODUCTS CO. BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


MARLBOROUGH YARD, LONDON, N.19. Telephone: RIV 8006/7 
DEMONSTRATIONS. Only 25 mins. (rom West End. Ring ARC 5078 SL 
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i. 
— po 
~ ia 
ae 


) INVISIBLE 


~ 


A.T.E. single-channel v.h.f. 


equipment type RL is designed for 


a variety of applications where an 


easily installed and simply main- 


tained system is required. Over any 
type of terrain it provides normal 
point to point communication or, 
alternatively, it can be linked in 
with existing telephone circuits 
without modification of equipment. 
Radio links with RL equipment are 
a practical, economic and reliable 
alternative to land lines — partic- 
ularly suitable where contact is to be 
established with isolated communi- 
ties and individual subscribers, 


remote from main trunk routes. 


Pole-mounted battery operated 
country set 


Typical installation 

of mains operated RL equipment 
es duplicated terminals 
in Sarawak 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


RADIO & TRANSMISSION DIVISION 
Strowger House, Arundel Street, London, W.C.2. 
AT 14571-8107 Telephone: TEMple Bor 9262 Telegrams: Strowgerex London, 


106 Wire 


L. WILKINSON (CROYDON) LTD. 
19 LANSDOWNE ROAD, CROYDON 
Phone: CRO. 0639 “WILCO,”" CROYDON 


RELAYS P.0. TYPE 3000 


BUILT TO YOUR 
SPECIFICATION 


Telegrams 


@GUVUICK DELIVERY 


KEEN PRICES 


CONTACTS UP TO 
& CHANGE OVER 


METERS GUARANTEED 


F.8.D Size Type 


TERMINAL BL 1 KS 
16/«; 100 f 
TRIMMING CONDE NERS, 


CONDENSERS, METALMITE, 
doz OUL, & 10 

16/- doz. 1.0 Met 24 
CONDENSERS 


3/6 « 
VERNGER | DRIVES. Muis! 
BULKHEAD FITTING 


up to Low te w 
building 

ROOM THERMOSTAT 

10 amp, A. 


MOTOR 12 v. D bi 

GEARED MOTORS 

INSPECTION LAMPS, ' 
neorurnisn UNIT No _ 8a x A.C, 60 ¢. output 22 v. 8 a 


_ tr i8« 188 wi fuses, chol 
esistam £10 
PM. — In 
parunent 

GENALEX "ExtmAcrion FANS 250 volt, 60 cy. Induction m 
1,350 ¢.p.0 BO stts. t ur £6/15/-. Cee. 7/6 
RATIO ARM UNITS by H W. OK hms 600 ohms, 50/- 
Post 2/ 


WHEATSTONE RESISTANCE BRIDGE l Wo type. £5 


ELECTRO MAGNETIC 
COUNTERS 


e with flex and plug in own «x 


ROTARY CONVERTERS 
volt A.f 1m ‘ 
with awit 


norany CONVE RTERS 


C., 200 w 


05 


WAFER swite HES 


each 


10/6, | 
TTI, HIGH RESISTANCE 


in quantity 


WorLD 


ene enn wr 


UNIVERSAL VALVE VOLTMETER 


Model VM 8 


D ( R ing A ( 

6-300 mV C-1V 

0-1 V-0-300V 0-3V-0-100V 
2%, of f.s.d +2%, of f.s.d 

For the first five 20 megohms up 

ranges, 25 meg- tomediumR.F 

ohm on all ranges 


On lower D.C res. ihis trument approaches conditions 
f an electrost tmeter an n A.C ranges a measuring 
liode contained in an external probe, is prov'ded. To minimize 
I I body of the probe, the insulated terminal 
y a spike All-range indicator 


tted with knife-edge 


onsists 
pointer and mirror 


giving full specification 


BRITISH PHYSI¢AM LABORATORIES 


lett, HERT Tel 
ndon Stock M.R. § 


RADLETT 5674-5-6 
Jew Oxford Street, W.C.1 


dmBP3! 


Purchase, Hire or 


Hire-Purchase your 


VORTEXION HI-FI 


TAPE RECORDERS, MIXER UNITS 
AMPLIFIERS, ETC. 


Demonstrations in quiet 


surroundings 
arranged by appointment. 
MON. - FRI. — 10 a.m. - 4.30 p.m. 
Weddings and public functions 
recorded. Studio recording facilities 
and tape to disc service available. 


Obtainable from 


London's Leading Agents : 


GRIFFITHS HANSEN LTD. 


32/3, GOSFIELD ST. LANCHAM ST, W1 


MUScum 0642 2771. 


(RECORDINGS) 


Vrarr 
GRIFMANO : WESDO : LONDON 


Wrreiess Worip 


BUREAU CABINET 


CAT. NO. CAB 03 


A magnificent Bureau type Cabinet of the very 
highest quality in specially selected Walnut 
veneered exterior. Light Sycamore interior 
with Rexine lining to match. Outside dimen 
sions, length 34in., depth !74in., height 33in. 
Sloping control panel on right-hand side approx 
l6in. x 10hin. Removable baseboard on right 
side approx. IStin. x ISin. Two full-sized felt 
lined compartments in the lower half. 


PRICE: CASH PRICE 164 Guineas, or on 
Extended Credit Terms—tnitial payment of 
£4 6/6 and 8 monthly payments of £1/16/3 each. 


PACKING AND CARR.: Payable in advance 
with order—25/-. 


ALL FULLY GUARANTEED. GENEROUS EXTENDED CREDIT TERMS ON ORDERS EXCEEDING £15. 


2a kh a 
*RADIO & RADIOGRAM CHASSIS *PORTABLE TAPE RECORDER “oa 


2 i . Cat. No. TR/A 
Superhet. Chassis of Latest Design and Technique eS, Te ane, - , we A Unique Achievement. 
Specifications applicable to all models. rRUVOX Tape e In « beau t ’ t These consist of all the neoew t 
grained carrying case, thie Tay “ ler ie t ' ret i] eiver Chases Auto 
the horizontal srdiese of pri wtched Loudspeaker . 
TAPE DECK. TRUVOX model t I t finished frame with the top pane! pol 
yred Nylon t en t re riding “ woke . t Walt it shade In Heol it te « full 
" hours for ft. re ‘ nly needs to be fixed inside as 
we Control , button cos Dost heswend é ' aenerutaed od amd tested at th 


Volu . Klects 
ler #6 lar nagnetic brakin tactare, it euals v 
Gram, Pick-up ns. bullt with abeotutely 


‘ vided to Gram ich lower cost than otherwise 
t t senile On/Ofl awited PACKING AND CARR.: Payable in ava: th order 
inductances: A ictances bave an exeeptionally high 25 MODEL AND CAT NO. UNIT Ass 
) CHASSIS. Similar to 1 
Audio Section Aud . « designed for firet rate eleewhere FIVE 


ution on Hadlo and Urawopnoue. The tore coe HK PORTABLE TAPE RECORDER —,Waccv+0ds ong. poeta aud short 


oe r . Automatic Record Changer with high 
Cat, No, TR/A/KIT (KIT FORM) Gryetel Pasmroves cortrilies, cultatle and ¢ 


A complete kit consisting of . 7 to “ 
NO. CR/A v Super 12 Gns. FULLY FITTED C ALRYING ¢ ASE for al standard and long playing + 


TAPE DECK—TRUVOX TR7I Packing and Carriage, 20 
a0. Gaye a | TAPE RECORDER AMPLIFIER 
g MICROPHONE—ACOS 33-1 MODEL AND CAT. NO. UNIT/AFMA4? 
> x din. Elliptica ¥.M./V. AF. Band 


xO oR AFMA7 erhet 234 Gns. a C TAPE RERI CHASSIS: Similar to Retie 
Y ‘ 


eas ribes " N va 
To the samme specifications aud eiuilar t ee ed clowhere sev 
Portable Tape ~~ rR/A), thie come with VM. (V.H.F.) band FOUR 


NO. OR/APM 40/PP: 9-va Superhet . . medium, short and F.M./V.H.F 

P.M 26 Gs. on le Tape Recarder of the finest quailt = Jt * RECORD CHANGER; Latest 1.8-ik 
portable Tape corder o a ? "42 i matic Record Changer with high fidelity HUP . 
1 CR/B, 13/6 Turn-over cartridge, eultabie and fully matched for 


OR/AFM4? id PACKING AND CARRIAGE: Payable in advance with standard and long playing records 


i) AP MAD) “s Packing and Carriage, 20 374 Gns. 
* MULTI-SPEED *F.M./V.H.F. TUNERS *LOUDSPEAKERS 


Permanent Magnet Type (Voice Gon Impedance 3 ohms 
5 c TA CAT. NO. L8/10/PM: 10in. diameter, Fiux density 4 . 
AUTOMATIC RECORD CHANGERS Cae, 30. Fa , _so , PRICE CASH ONLY £1/10)- 
Tuning, fitted in a bigt le dark ‘ ‘ Lat PACKING AND CAR 
ass topo one sclf-powered a mplete ain CAT. NO. L4/8/PM on diameter, Flux density 8,50 
‘ CIRCUIT DETAILS: 81% Vaives « 10 Tuned Olreutte tor PRICE: CASH ONLY @1/ 10) 
CAT. HO. BO/A Co then, BES mene, mam "Eoeinas Guuliliy eat ter eo rat PACKING AND CAR ' 
Uas FOUB-s y aes Sy Ee CAT. NO. La/74/PMl itiitpétoat Tin. = din 
, “ 600 lines 
‘ ith h ! ul Tur Pa: king and Carriage 12/6 164 Gns. PRICE: CASH ONLY p 1 
ap Head Sas Sees See ES PACKING AND CAR 
- NO. FMT. B Electrostatic ‘ — ” type, imported pateble for sceen 
PRICE ASH ONLY £7 19 - 6 S ie Rig Tur t ha ' sultable tuating treble response, particularly on F.M./V HF reception 
PACKING AND C ARR ! ling § existing sdicgrame oF ‘ Receiver CAT hp ELEC LSH’ 76: PRICE, CASH ONLY j2 6 | 
CAT. NO. RO/B atest GARRARD ROSS model, fitted ~ itt — # a + si Magic 5 arriage tree 
wit ryetal T ar Fuca-up Bead. 20.5 provided in the Chas CAT. NO ELEC LSHS18: PRICE, CASH ONLY 17/6 


i carriage . 


PRICE: CASH ONLY a £13 ~@ « 0 ork riage, 12/6 £13-15-0 oar Loe. ELEC/18H100. PRICE CASH ONLY @1/1 


PACKING AND CARR ng and carriage tree 


SEND FOR COMPLETE CATALOGUE 


DIRECT SALES LTD 


36 SOUTHAMPTON ST., STRAND, LONDON, W.C.2 


Personal Callers only at 90 Judd Street, W.C.1 
Tel. enquiries TER 9876 


cman soorem, we MUAY ED LTD., Marlborough Rd., Altrincham, Ches. 


Tel: Altrincham 4045 


108 WIRELI 


RADIO TRADERS L TD. 


23 WARDOUR ST LONDON, W.! Coventry reet 


Phone No. GERrard 3977/8 Grams ; “ Rediotrade’ 


eo meg ot jr vhee ~~ OF BATTERIES 
4) v. Heavy Duty f e ze 64 «x 44 «2 

72 ¥. 4.7. 1.5 

150 v. .T 

674 v. Size 23 

All batteries 

reduction for qi 


ELECTROLYTIC CONDENSERS 
16 mid, 375 v., 2)~ each 
24 mid. 350 v., 16 ea 
24 mid. 450423 
Condenser Clips for above 
BIAS CONDENSERS 
1,000 mid. i2v., 16 «a 
50 mid. i2 ngle Hole xing, | 
100 mid. 6 v. Tag End, 10d. ea 
50 mid. 50 v., 1/3 
BLOCK PAPER CONDENSE: 
12 mid. 250 v., 7 6 each, 8 mid. 600 764 
Many other cy pe ‘ 
MIDGET MIC A Cc ONDENSERS 00 
200 Assorted Moulded Mica f ‘ 
200 Assorted Silver Mica & jlar value 
200 Assorted Carbon Resistors: }, and | wa 
SPECIAL OFFER 
0.1 mid. 12,000 volts teste Manst Sy ( 
Width 3hir Dep 24 Fix 
PAXOLIN aves 
18 « 44  ryir each; 10 « 10 x 
8.T.H. CRYSTAL DIODES. 13 
RESISTORS 
Carbon j-watt2 6 ware 3 i waene4 
WIRE WOUND AND VITREOUS 
3; 20 wate 3/6 eact 
HIGH STABILITY 
A few values 
ALL ORDERS FOR 
GUARANTEE TO 
W.W.V/ CONTROLS. All WEI 
Spindle types, 3/— each, Many va 
ViCONTROLS WITH SWITCH 
V/Controls Less Switch. Me va 
Semi Midget 2 ga 0005 < fe 
4-way Push Bu 
10.way Push Bu 
Push Button Kn 
TAG STRIPS J-way 
28-way 
POINTER KNOBS 
spindle 
WANDER PLUGS. Red and ® 
PHILIPS TRIMMER TOOLS. | 


ea 
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WALMORE ELECTRONICS LIMITED 


PHOENIX HOUSE, 19/23 OXFORD STREET, 
LONDON, W.1. 


Telephone : GERrard 0522 Cables : Valvexpor 


Telex London 8752 


For immediate response 


EXPORTERS OF RADIO, TELEVISION AND 
INDUSTRIAL TUBES, HAVE PLEASURE IN 
INTRODUCING THEIR BRAND 


o ADIo ™@ 


R 


WALRAD 
—™ TUBE 4 


INVITE ENQUIRIES 
CONFIRMING HOUSES 
FOR EXPORT 


AND FROM BUYING 


AND EXCLUSIVELY 


SUPPLIERS OF RADIO COMPONENTS, 
ELECTROLYTICS, AND CATHODE RAY 
TUBES. 


‘S" METERS a 
price 


WEARITE COILS. PA4, PO- 
VALVE HOLDERS. ™ 
Eng. Oct 
VALVE HOLDER FITTED 
Extra Screening Cans for B7G 
— Vit Ine BIA, B7< 


STANDARD SCREENING ANS 3-piece 
BELLING-LEE PLUGS AND socus Ts 
10-pin 
AIR SPACED TRIMMERS, 5, !0, | 
and spindle type 2)~ eact 
PYE PLUGS AND SOCKETS, 
GROMMETS, | ers. as ted g 
POST OFFICE LAMP 1A KS N 
Lamp Covers for same 
P74 2-pin plugs and sockets are 
OUTPUT TRANSFORMERS 
or power 
WESTECTORS. W*6, WX!I? ' 
ARCOLECTRIC | ey Lamp), Red 
SIGNAL LAMP HOLDERS Pa 


adjusting lamphoider, 2 eact 


L1033/C4 double fuse hole 
1674 pane! mounting fus 


JONES PLUGS o_o SOCKETS. 4 26: ¢ 
3/6; 10-pin, 4/-; 12-p pair 
CASH WITH ORDER OR C.0.D ALL ORDERS DEPT 
ALL ORDERS FOR LESS THAN © ADD POSTAGE 


We invite your enquiries for items not listed 


Trade Counter open 9 to 6 Monday to Friday 
Also 9 to | Saturdays Callers Welcomed 


WHOLESALE MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 


TUNERS 


for BAND 


COMMERCIAL 


Valradio tuners cover all 13 British Channels, 


TELEVISION 


and have been specially developed for in- 
corporating into new T.V. receivers, or for 
tuning standard receivers to Band III. 
Available for AC sets using 6°3 parallel con- 
nected valves, and AC/DC with °3 series 
connected val I.F. outputs 9-14 mes; 


16-20 mcs; 19-2 wand and £6. 0. 0 


34- mcs rice. 
n Receivers; OC/DC 


LIMITED 


New Chape! Road, Feltham, Middx. Phone Feltham 4242 
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“FIREFLASH” 


THE FAIREY AVIATION COMPANY LIMITED »- WEAPON DIVISION 


The team which designed 


the ‘Fairey Fireflash”, the first 


guided weapon for 
the Royal Air Force, must now 
be expanded at all levels 
inorder toundertake new projects 


entrusted to it. 


If you would like to discuss the immediate advan- 
tages and your future career if you join one of the 
most successful Guided Weapon teams in the 
country, please write, quoting Ref. GD, to: 


THE FAIREY AVIATION COMPANY LIMITED 
WEAPON DIVISION, CRANFORD LANE, 
HESTON, MIDDLESEX 


supplying personal details and indicating in what 
particular type of employment you are interested 


Appointments are immediately 
available for draughtsmen, tech- 
nicians, engineers and scientists 
who have design, development or 
testing experience in one or more 
of the following 


GUIDED WEAPONS; SERVO- 
MECHANISMS; INSTRU- 
MENTS; AERODYNAMICS; 
STRESSING; STRUCTURES; 
AIRCRAFT ELECTRICAL 
INSTALLATIONS; ELEC- 
TRONICS (MICRO-WAVE 
AND PULSE TECHNIQUES, 
AERIALS, CIRCUITRY, 
TRANSISTORS, POWER 
SUPPLIES, TEST GEAR); 
FIELD TRIALS. 


All appointments offer every 
opportunity to become familiar 
with the new techniques associated 
with this work and rapid progress 
can be made by those with 
initiative and ability. 


Excellent salaries and bonuses 
are offered, together with first 
class working conditions. There 
is a Pension Scheme incorporating 
Life Assurance. A large number 
of varied social and sports activi 
ties are available to all those 
interested. The Company also 
runs a Flying Club near Maiden- 
head, where employees can learn 
to fly at very reduced rates 
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STERN’S “ fidelity” 10; STERN’S “ fidelity’’ Pre-Amplifier - Tone 
wees Main Amplifier: Control Unit 

We offer the COMPLETE KIT OF! of pare tor £6/6/0 

PARTS to build che MAIN AMPLIFIER plus 5 4 d 


carr, £11/11/0 


and ins.) or we will supply it 
SSEMBLED ( M8 / 13/0 
SEMBLED f 
ss 5 Bric details { s v on this page.) 
Deposit £6/18 
9/4 


The full SPE 


BUILDING 


TRUCTION ae r UCT INS a a | for 1/6. 


ava 
THE ABOVE TWO UNITS COMPRISE A ETE AMPLIFIER WHICH UNDOUBTEDLY BETTER THAN MANY OF THE “HIGH FIDELITY AMPLIFIERS 
OFFERED AT DOUBLE OUR PRICE WE OFFER THE COMPLETE KIT OF PARTS TO BUILD BOTH UNITS FOR £16 16/0 
orwe + supply completely issembiled and ready for use for £19/19/0. H.P. Terms: Deposit £9/19/0 and 12 monthly payments of 18/7 
EXCEPTIONAL GFFER for CASH ONLY 
y . This latest B.S.R. MONARCH 3-SPEED AUTO. £7 19 6 
ARMSTRONG FC48 >=... CHANGER is offered for 
° These snits will autochange on (NORMAL PRICE £13/10/0) 
4 lie pow nena t Retie of I ad ree speeds, 7in., 1Oin. and | 2ir 
sod ineceperaling soparaie BASS and TREBLI @ They play MIXED Tin, 10in, and 
CONTROLA ’ : i2in. records 
PRICK ASSBMBLI pod . ~ a -s They have separate sapphire for 
READY VOR | 2 ; and 78 r.p.m., which are moved 
ingle switct 
yoard size re 
with heigh 
nd height below 
as are bir A bulk pur- 
The B. s, R. (4 s us to offer these 
BRAND Ni W UNITS at this 


Model TU.8 3-SPEED exceptiona 
Bee RS Tene se STERN'S “COMPACT 5” 


1 complete, including the new AMPLIFIERS ,; 
sheweight Turnover’ type | EXPRESSLY DEVELO- 
k-up. €4/12/6 PED FOR VERY HIGH 
ve supply it without the Pick t QUALITY REPRODUC.- 
eT e for £2/18 TION of GRAM. RE- 
Latest COLLARS A.C.54 WE ALSO HAVE IN STOCK THE wey rae D tan 
ee ee eae S| Faemeceten elem HIGH QUALITY REPRODUC. 
“Studio O Pia chun, £0104 PLAYER A 8 a Fi TION OF THE F.M. TRANSMISSIONS; 
Ss sage ee 17/2 DETAII , TWO MODELS ARE AVAILABLE: 
: ‘ The ** Compact 5-2 "’ The “* Compact 5-3” 
A 2-stage high sensitivity ampli - 
DESIGNS FOR THE “HOME CONSTRUCTOR ”’ fier having SEPARATE BASS and | A 3-stage version of the “5-2 
TREBIL CONTROLS and model, but in this case having an 
‘THE COMPLETE SPECIFICATIONS OF THE FOLLOWING designed to give up to approx. 5 dditional stage and inc orati 
UNITS ARE AVAILABLE FOR 1/6 EACH watts with very pleasing quality 5 Briley tengo tlgestyctiggs 
THESE MANUALS ALSO INCLUDE THEORETICAL and PRICE £€5/15 negative feedback, PRICE £6/16/-. 
PRACTICAL WIRING DIAGRAMS, AND A COMPLETE COM C fier f pact and very attractively designed, having a 
PONENT PRICE LIST bror old s a fully engraved front panel by which the entire 
The wire Ww Practical Di agra y mple to follow and are lif or ently mounted into a Cabinet, occupying no more 
drawn for the experienced ctor space n 3 ny ional Tone Control Unit. Fully described in our 
@STERN’S FM TUNING UNIT This is illustrated and brie Leaflets. POWER SUPPLY A separate small Unie is available 
described he ely built for 410 he la eas auaiiolele and this addition to supplying power to the Amplifier has additional 
@STERN'S COMBINED AM Fm TUNING UNIT .. . Precisely power ova for RADIO TUNING UNIT, etc. PRICE 62/10 
sieaiieg f appearance to the F.M. Tu and can be ompletely built f OO LOLOL Ll ll li ae 
£13. Will be available early June ’ “ 
@THE DENCO F.M. TUNING UNIT The complete set of STERN 8 Complete Kit for HIGH 
SPECIFIED COMPONENTS to build this can be supplied for €7/2/9, : QUALITY "’ 8-10 Watt Design. 
this includes the Denco Dial and Drive Assembly ? 
NOTE TO CONSTRUCTORS .. Win e desired our technical THE IDEAL AMPLIFIER FOR 
staff will, at a reasonable charge, t n either of the above units GENERAL HOME USE 
@STERN'S =" , PRE- AMPLIFIER ; TONE CONTROL A Price of COMPLETE KIT including 
UNIT... design for « enthusiast!!! Briefly, it ha Valves and Drilled £7/10/0 
inputs for inte ROPHONE } HIGH and LOW GAIN PICK-UPS, and a “ Chassis, etc } / 
RADIO TUNING UNIT Ie i porates (a) GRAM EQUALISING Ww upoly it COM. , P 
CONTROL, (b) STEEP CUT FILTER, (c) Continuously variable BASS and PLETELY RB ay £9/10/0 
TREBLE CONTROL and a VARIABLE OUTPUT CONTROL whiet 
enables its use with any mak f Amplifie THE COMPLETE Designed for High Quality reproduc 
KIT OF PARTS is available we 46/6 tion up to an output level of 10 watts, having 
@STERN'S " fidelity " 10 WATT AMPLIFIER This design con 6V6s in Push-Pull and incorporating negative 
prises the MAIN AMPLIFIER of the famous MULLARD P sn and dt It is suitable for use with all types of Pick-up and 
our own “' fidelity * PRE a ay FIER.TONE NTR¢ i ' e pes of ne and the output transformer provides for use 
describe briefly above ate the latest GILSEN ULTRA 


LINEAR OUTPUT TRANS FORMER i tt f nation of these twe a. COMPLETE KIT OF PARTS STERN’S 


units undoubted! rovides re treme high qualit - ; 

in aes the eomalsis Aunetder te Body Bh Bh ween ; q F.M. & combined AM/FM TUNING UNITS 

commercially made High Fidelity mode We offer e COMPLETE KIT A 5-valve Tuner incorporating the latest 

OF PARTS FOR €t6/té Will t the end of May Mullard Permeability Tuning Heart and a 
@STERN'S HIGH QUALITY 8. 10 WATT AMPLIFIER . Thi “ey ~ Magic Eye” Tuning Indicator The per- 

illustrated and briefly described here ne of the most successf 4 —~ formance of this is genuinely well up to the 

Amplifiers (in the lower price range) yet offered to the Home Cor “ : ; andard of the higher priced commercially 

structor We f t “ : ade units and we recommend it with the 
@STERN'S JUNIOR PRE AMPLIFIER: TONE “CONTROL UNIT : ¢ most confidence 

. » Provides full control of BASS and nm conjunction with ma THE COMBINED AM FM TUNER is pre- 

VOLUME ONTROL and can be sed with any Amplifier The un sely similar pea to the above and incorporates 7 valves. It 

contains its own POWER SUPPLY THE COMPLETE KIT OF PART rovides complet verage of the F.M. Transmissions and the MEDIUM 

is available ac €3, 16/9 WAVEBAND thereby giving a good selection of foreign stations 

eee 
ALL COMPONENTS TO BUILD THESE AMPLIFIERS, TUNERS, ETC., ARE AVAILABLE FOR SALC SEPARATEL) 
CONSTRUCTORS CAN THEREFORE GRADUALLY BUILD ANY UNIT 


STERN RADIO LTD. 109 and I!5 FLEET ST., LONDON, E.c.4 


When Ordering Please Include 5/- Extra for Carriage and Insurance. Telephone: FLE 5812/3/4 
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UNDOUBTEDLY THE BEST VALUE 
YET OFFERED 


@ Will play the new pre-recorded tapes 
@ Provides 2 hours playing time at 3)" 


or 1 hour at 74" per second 


@ Will take ail standard reels up to 
1,200 ft. 


i atti atl tie tiie 


GUARANTEED FOR 12 MTHS. 
B.V.A. VALVES 90 DAYS) 


SEND 8.A.E. FOR ILLUSTRATED 
AND DESCRIPTIVE LEAFLETS 


lili all 


HOME CONSTRUCTORS! ! YOU CAN BUILD 
THE COMPLETE RECORDER FOR 


£40’- 
f you have your own Cabinet WE WILL SUPPLY 


e TRUVOX TAPE DECK, che TAPE AMPLIFIER, MATCHED SPEAKER, and | 200ft 
Mi TAPE f £33/10/- plus £1 Carr. & ins., 10/- of which is refunded on return of packing 
e actual assembly of the Tape Recorder is extremely simple and only involves a few 
nections. The Truvox Tape Deck and the Quality Amplifier are supplied tested and 
ty for use, and all that is required to complete the Recorder is to connect the two 

her (a connection chart is supplied for this purpose) and secure them by the screws 
vide to the Actache Case 


H.P. TERMS ARE AVAILABLE. Send S.A.E. for complete details 


Ti 
E.t 
“ 
Th 
ea 


, 
: 


OPPS OOO 


BPO 


WE OFFER the 


atest 3 SPEED AUTOCHANGERS with modern RADIOGRAM CHASSIS and matched 
P.M. SPEAKERS at REDUCED PRICES. (H.P. Terms available) A good varied selection 
is offered SEND S.A.E. for full DETAILS 


TWO REALLY GENUINE PRICE REDUCTIONS 


A BULK PURCHASE ENABLES US TO OFFER these RECEIVER CHASSIS 
at SUCH LOW PRICES. Each are BRAND NEW and FULLY GUARANTEED 


MODEL B3 


MODEL AW}-7 


J.valve J-waveband superhet chassis waveband super 
het, identical in appearance to the Mode! 
B3PPP illustrated above but having a single 
PRICE valve (type 6BVYW6 output) for approxi 


Deposit £12-19-6 mately 4 watts PRICE 


H.P. TERMS: Deposité5/16)- £11-11-0 
ronthly payments of 18/9 


and 7 monthly payments of 19/3 
) THESE TWO CHASSIS HAVE GRAM POSITION and are IDEAL REPLACEMENT 


) HA FOR THAT ‘OLD RADIOGRAM "'—Send $.A.E. for complete details 


ssh-Pull stage for approximately 


fidelity q 
ecordes 


@ Extension speaker sockets are pro. 
vided 


— 4 dual input channels (or mix- 
@ Monitoring provided tor 
PRICE COMPLETE 


READY FOR USE 43 


H.P. TERMS: Deposit €21/10/-, 12 monthly payments 
of C1/19/11. Carr. & ins. is €t extra, but we returr 
10/- on return of packing case 


The following items form complete recorder 


THE NEW TRUVOX MODEL TR7U TAPE 


DECK 3 Shaded-Poie motors. Drop-in Tape Loading 
Push Button Contro!. Separate Push Button Brake 
Fast forward and fast reverse. Silent drive eliminating 
Wow and Fluccer. Half Track working and 2 speeds 
3din. and Thin. per sec. Positive Azimuth Adjustment 
Overall size only 144 x I2jin. Available for €23/2 


THE MODEL T.R.1./F. QUALITY 
AMPLIFIER Has been expressly designed to 


meet the requirements of enthusiasts for fidelity re 
production, and in particular to CORRECTLY operate 
the above TRUVOX DECK. it is supplied complece 
with a matched Elliptical 3 ohm P.M. Speaker, ic incor 
porates an efficient Tone Control arrangement and has 
a Magic Eye indicator (Operative on Record). A 
Co-axial Socket is also incorporated for MONITOR 
'NG on Record, and this can also be used to feed a 
external amplifier. The Amplifier can also be used for 
high quality reproduction of gramophone records 
direct from a gram unit. Available for €14/14 


ACOS CRYSTAL MICROPHONE, 
MODEL MiCc.33.1 Price €2/10/-. 


1,200 ft. REEL OF SCOTCH BOY or E.M 


MAGNETIC RECORDING TAPE Price C115 


PORTABLE ATTACHE CASE 


is @ neat, compact and ateractively finished case, being 
covered with maroon rexine and having an wy 
coloured speaker escutcheon. it contains concealed 
pockets to accommodate the Microphone. Mains Lead 
and a spare |,200ft. reel of cape. Price €5 


STERN RADIO LTD 


109 & 115 FLEET ST., LONDON, E.C.4 


Phone: CENetral 5612-34 


WIRELi 


WORLD 
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There is always a fine selection of equipment at 


TYPE 62A INDICATORS 


Ideal for 
scopes, || 
taining 
EF.50 

5 VRG 
SP .61 
Pots at 
compon 
lin 


£3, carr 


R.F. UNITS 


New and 


Packing a1 


610 TUNING UNITS 
Types 49 and 50. 
11/6 post paid 


POWER UNIT Type 173 


12 or 24 Volt D.C. Input, 1205 
600 mA Outpu ( 
Vibrator Tra 
Vibrator, Tw 
nium RKectifi 
Condens 

jin. Pri 


ABSORPTION WAVEMETER 


rted to 2 


metres or 
1. In Copper-plated metal 
thin Siin. with 
and &8O \ 

rage approx 


66 each 


THROAT MICROPHONES Type TS30 


U.S. MANUPFACTURI 
terminating at 


Complete with elastic strap Lead 


b pin plug PL..291 And Socket JJ-048. New and 


boxed, 3/- each, post paid 


ELECTRO MAGNETIC MICROPHONES 


With switch and plug R.A.F. Type 48, new and boxed, 2/-each, P-p 


a | 


Frequenc 
M 


Amplifier 


al Oscillator 
L18e€T vs 70 
Amplifiers 
7.0. VR.53 
54(E 
\.FP. Amplifier VR.57 (E 
Output VR.67 f ]5 
Switchable A.G.( and A.V.C 
Variable B. P.O. Circuits diagrams with units 
Wrotham Band wit! alterations to wiring 
ns, 2/6 extra Size 19in 10in 
Mounting. £3/7/6. Packing and carriage 15/-, 10/- 


B.34 
K.32 


Easily converted to cover 

Conversion Slugs and 
10in. Standard Rack 
returnable on packing 


tructi« 


A.P.Q.9 RADAR JAMMING UNIT 


Containing 913A Phot 
Multiplier Cell, complet 
with resistance network 
and lightproof box. Wide 
and amplifier (2) 6AC 
ind 6AG/7, driving a pair 
{f parallel 80 which 
Crrid modulate a pair of 
Ol2s in push 
Lecher lines, these 

y blower motor. Cath 
oaded by Co-axial 
which imultanes 
wuiotine tune a 

and) «grid lines wit! 
ounter mechanism, Out 
put is matched to aerial 
by a matching stub 
Suitable for use 
metric bands. Bra 
Price £5, plus 10 


AN/APNI UNITS 
TRANSMITTER 

A sub-chassis 3hir 6tin 2tin. containing a R.F. Transmitter 
operating 67.42 cr M« with a bandwidth of 40 Mc/s. Modula- 
on of its carrier is by means of a Moving Coil Transducer with a metal 
liaphragm The proximity of the diaphragme ffectively changes the 
nant frequer tuned circuit, to prodwee frequency modula 
tilises TWO 955 (VT 121 
Radio Controlled Models; the frequency for 
and, or for 70 cm. work 


PRICE, post paid 15/- 


rhis transn valves, and can 
yuickly be convert 
th purpose being i 
RECEIVER 

\ sub-chassis 3éis x Obir 2tin. houses a Receiver tuned to the 
TWO 9004 valves For use in 


PRICE, post paid 12 ‘6 


ransmitting requency} Contains 


m. band 
A.?. AMPLIFIER 
An Audio Frequer Amplifier in a sub-chassis Sin. =x 3in 3hin 
R/C coupled, using TWO 12SH7 and ONE 12SJ7 valves; and can be 

ed for Telephone Intercom., Pre-Amplifiers, etc 

PRICE, post paid 15/- 

SENSITIVE ALTIMETERS 

45,000 feet Suitable for climbers, Glider 


Price 15/+ each, p. & p. 3/- 


TRANSMITTER Type TH31-L 


quency 100 to 156 M 


and Car enthusiasts 
rking 


Output 50W. Crystal controlled 
Housed in 6ft. standard 19in. rack 


omplete wit! alves 


200-240V 
8. Power supy In new 


Send for full details 


HAND GENERATOR 
300V 40mA output ( 


ex-Dinghy Transmitter) 28V, 175A and 


taining useful reduction gearing, housed in 


trong aluminium castir Can be used for hand bench grinder, basis 


r megger, et enerator can be converted to mains motor 15'-, P.p 
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PROOPS snos. ir. — The Walk-atround Shop 


mm me eee ees ee 


2 METRE RECEIVER tree r 1392 


Air Tested 
1S Valve Superhet 


Frequency 95-159 Mcs 
(2 to 3 metres) 


Valve line up: Ist and 2nd R.F 
Amp. VR.136 (EF.54), Ist Local 
Oscillator VR.65 (SP.61), 2 Oscil- 
lator Multipliers VR.136 (EF.54 
I Amy VR.53 (EF.39 
6Q7. Output 6J5. Muting 
( Noise Limiter VR.92 (BA.50 
De Mod. 6Q7 
Tuning over 95-150 Mc/s or can be Crystal controlled 
required: 240-250 volts at 80 mA. 6.3 volts at 4 amps 
10in 10in. Standard Rack Mounting 
Complete with valves and circuit diagram, checked and 
Packing and carriage 17/6, 10/- returnable on packing case 


MAINS 
TYPE 234 


(For use with Receiver R 1392) 


B.P.O. 6J7. Mixer 


POWER UNIT 


Smoothed 200-250 
505 Input. 240 V. 100 mA. 6.3 at 
) amps. with Volt Meter reading 
input and stput ltages. Size 
19in 10is 6tin. Standard 
Rack Mounting Price, £4/10 - 


each, plus 6 carriage 


TUNING UNITS  TYPET.U.5B 


rh well 
Unit has 
1500-3000 k 
accuracy. M 
that provides 
ns er 
of the tunis 
gives pienty o 
cal band spread fro 
Mc/s through 
In addition the unit 
a High < Tank Ci 
with temperatu 


meter Dial 
2,500 divi 


I ating ] , 
Pruning unit from the BC-375 Transmitter needs only a few additional 
small parts to convert into a stable Temperature-Compensated VFO 
1 to replace the Crystal.‘in Crystal controlled Trans- 

onve Details and Circuit Diagrams supplied FREE 
Price 15,- each, plus 4/- packing and carriage 


VALVE 
TESTERS 


MODEL 314 


This model is of American 
manufacture and versatile, 
free-point return valve 
tester Its design is such 
that it enables the user to 
test any type valves 
regardiecss of its filament 
voltage or base wiring 
Flexibility is attained by 
using individual lever 
switches of each valve 
element Complete cov 
erage of American Serie 


including Acorns Instruction manual supplied 


ep te eh ee 


carrying Case 


ADMIRALTY RESPONSER 
UNIT 
W.4790 


This Receiver tunes from 160-182 

cs alve line up VR.135 RF 
VR.92 Mixer. VR.137 Osc. VR.65's 
in 5 LJ tages 


Price: 1246 each 


Fully valved, post and pkg. 7 


MINIATURE I.F. STRIPS 


Size 10}in 104in 
frequency 9.72 Mc/s 2 
amps 

EP 91 AG 


Limite 
rice: B= tes 
Post paid 


BENDIX LF. Transformers 1.63 Mc/s complete in cans 
new and boxed. Size: 2in lhin sjin., S/-, p.p. 1/6 


set of two 


BENDIX Potted Audio Output Transformer complete with integral 
smoothing choke Ratings 4) watt 9,000 ohm Primary. 600 and 4,000 
ohm Secondary. Size: 4in lfin 2in New and boxed, 4/6, p.p. 1/6 
INSULATION TAPE. Perfect condition, in. wide 25 yd. Reels foiled 
in tins, 1/3 each, p.p. Bd 


Make a miniature POCKET RADIO 


Incorporating high *o” 
technique using the New Ferrite 
rod. Made ssible by simple 
conversion of an ex-Govt. Hear- 
ing Aid. 


Technical Details. A Germanium 
Diode Detector circuit followed by 


THE COMPLETE KIT OF PARTS 
includes a Type OL10 Hearing Aid (with 
Crystal microphone in perfect working 
order with miniature ear phone and moulded 
ear insert attached: ferrite rod, germanium 
diode, components, circuit diagram and 


full instructions 
Od. post paid 


Price £2 6s. 


ALL COMPONENTS SOLD 


SEPARATELY 
Deat Aid Unit with earpiece Li 
Plastic Ear Mould 
Ferrite Rod 
Conversion Components 
Batteries 1.5 v. LT 


the existing 3 valve Amplifier, giving 
adequate amplification throughout 
the medium wave band. 


This conversion can be carried 
out in approximately 30 minutes. Ov. HT 


r Ls og bine a HH 
NOTE; As the crystal microphone is not is 
SEE and HEAR this Miniature aw 


used in the Pocket Radio, it can, if desired 
POCKET RADIO demonstrated, 


be used as a general microphone and it does 
— ee a co 


not require a matching transformer 
The Watk-around Shop 


NOTE: Orders and Enquiries to Dept. “W' Shop hours 9 a.m. to 6 p.m.—Thurs,: 9 a.m. to | p.m 
p OPEN ALL DAY SATURDAY Telephone : LANgham 014/ 
BROS. LTD. 52 TOTTENHAM COURT ROAD, LONDON, w.i 
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- SAVE POUNDS! ORDER BY POST YOU CANNOT CALL 


IF 


satiate LASKY’S RECORD VALUE IN 
TERMS 3-SPD. MIXER AUTO-CHANGERS 
ALL BRAND NEW AND UNUSED, IN MAKERS’ CARTONS 
avalavi on certa 
item Write tating Crsarrara R¢ 
if requirements : a omg Ca : —s 
juired 14 x 1 sin. above 
PROJECTION TV UNITS SINGLE RECORD PLAYERS i 2jin. below m oard 
Mullard ( ting of optical ‘ a ’ ‘ cain 4 ‘ i Cor | , > enamel 
ul . and ELH 1 Fun ty con mplet B.S.R. Model TU.8 £417 3 isp ‘aaa “goth 214] 3 ) 
with alve tube Garrard ] In 1¢ss , 
Limited quanti ty Full deta oo en wr 10 11 L ASKY'S PRIC -E £8. 19. 6 
on reque t | r 4,6 
, 2 —E ——— - Cabinet 
Care 21 Pas 21 Acos TURNOVER CRYSTAL t on seque 
— ——— CARTRI — (sarrard RC.80 F all ke gth BSR Monarch With HGP.3 
DECCA XMS P.U. HEADS a a © eS yt atoms 6 q cabo £7.19.6 
, las omoplete " > 
Lat a gigs | gee Comins hot | ADRS nce g99.49,g | 
Post 3/6 | Post 1 As above, with GC.2 t.o. crystal P.U .6 
Singly, 42/- Post extra | her well-known make at 18/6. crystal head £15/15/- Carr. 5 ad es 


Yecccrcccccccccccrccrcrerecccccssccccccrscrcrrcrrcrrrrs 


‘THE BIGGEST BARGAIN EVER OFFERED] 
IN TELEVISION CATHODE RAY TUBESs= 


an offer you simply cannot afford to miss, but hurry, 
ited number only are availabl l6in. Metal Cone ¢ 


’ R 

6.3 v. heater, ion trap, 14 Kv. E.H.T., wide angle 16 | N Cc H 
leg., standard 38 mm, neck, duodecal base, magnetic 
cus and deflection. Max. length 17 }hin METAL CONE 
Gives large black and white picture size 11 » 14fin 

Supplicd unused in original carton Guaranteed C.R. TUBES 
by us for 3 months Full data, connections and 

uggested time base upplied with every tube MUCH 
LISTED AT £23.9. 10 BELOW 
LASKY'S PRICE HALF 


¢ 9. 19. 6 Masks, Anti-Corona Rings, Bases PR i CE ' 


and Ion Traps available 
Cart ind In uran 6 extra 


2 a aa a aa? a aa aa? ——_| a=} 


PPPOE DSL! L PO! Lo!!Eo? DoD P LDP Daa aD? 


The Tube you have been waiting for! Big Picture Television at a price you can afford! 3 
Diddinbthhontebednenbeescemanronnedinkamagmaninbnall 


THE NEW JASON T.8.L. “ EMPRESS ”’ : WIDE ANGLE 14-INCH 
“ARGONAUT”’ AM/FM F.M. TUNER I2 CHANNEL W TUNERS CONVERSION PARCEL 


TUNER-RECEIVER high-grade unit complete with = =. ve oot woe | Convert to big I4in. pictur 


ipplic rporates " P " } 1 

: ents arcel tain rand new 1l4in 
A super-sensitive Tuner-Re Gorler F.M ompone itput “ t rectangular C.R. Tube (famou 
for PM and medium wa ding the permeability tuned Mc/s id \ mak 6.3 he 

: me ater, 10-14 K 
only Ihe complete parcel wv . Mc : — 1. coverage 8¢ taille as reuit 89 6 EH lr. a mini ed, 1 Ferroxcubs 
output stage, £ 5 V2 Nv ‘ ontrol Valve . lin enut trans. wi 
6. KNOBS 21 line output an with width 

Post 3/6 1 5.0 Ag HCCS5, two 6BJ6, 6Al ’ and linearity ontrol Ferrox 
Data Book 2/-, post free HZ80. Chassis only another 7 oe : ’ 
All comet ment * ailable sepa Post 3/6 £14.18 rwe f ¢ A > cunt ._— ‘ oy eee — 
nely Send for itemised pr: IN CABINET, with magic « with valve : 19/6 t rans erroxdure focus magnet 


iat ai tes uni v ind licate £17.12.6 gest | is 79 Be ay : my nd 
Pon 216. aga HANDBOOK giving full detail beg 2 Bo ue ASKY's JL = £18.5.0 


Post 1/6 " built for 10 gns. 4 . extra 
———————w ponents available eparatel MK. I All part ind C.R.T available 


JASON F.M. TUNER 


poe ial parcel a DULCI F.M. TUNER 486 og 
Gol, dhena Gent cot ae gp ie 2 38 v9 BAND Il CONVERTERS 


drive, tuning ndenser : provid iplete F M MK. [I ne " and metal rectifie 
set of coil Lt " r we oO ‘ with moet a re saanel ‘ Prteds waranks. 
Po + 2/6 68 9 uho receivers and any make cou SET 17/6 pack for W-250 ¥y 4 List 
we 6/9 \ lifier. Valve line up: EABCS £R/ Le 
Book only, with | list ne< two EFS9. 6X4 (Rect MPLETE KIT 
Chis Tuner uses 4-6AM6 and | Exqgo "Indicator, ” Incorporat 59/6 | LAsky’s price £5,19.6 
Br ged , mu GORLER _ Inducta Tuning ; 
-, plus 4/¢ , : 0 ae —= 
+ Newt seeeneiies bell ee Heart, and ae . cuning TELETRON CONVERTER COIL SET DECCA PICK-UPS 
tor ial 104 » : 


i 
20,000 VALVES verall size 9 x 6 x Shin. high ‘ n 3-speed with T.O. crystal head 


o end for our la Complete HI/G, and rest. Bro 
in stock Send Can a Pks. 7/6 16 Gns. oe 15/- - S oe Brown 42 6 


price list 


RADIO 


3-WATT AC/DC 
MIDGET AMPLIFIER 


h pul ery high gain 4 
es: two UL41 (p.p.) UCH42, 
AF42 Input voltage 100 
AC /DA Easily con- 
° rted to 230 v. Ideal for record 
ayers, tape recorders, baby 
alarms, ct Supplied fully 
emt - i with valves, circuit 
liagratr and ietalls 
a REDUCED TO o 
Carr. 5/- 


TRANSISTORS and al! 


Transistor components in stock 


LASKY’S RADIO 
CONSTRUCTOR 
PARCELS 


l Contains everything to 
1ild a 4-valve, 3-wave superhet 
r 200-250 A.C. mains. Wood 

plastic cabinet as °7.19.6 


an be built for 

lo. 2 Contains everything to 
iild a T.R.F. 3-valve, 3-wave 
t for 200-250 A.C. mains 
Wood or plastic cabinet as pre 


ferred. Can be built for 

Car 2/6 £5.10 
INSTRUCTION BOOKS for 
post free All 


ove, I/- each, 
mponents available separately 


> 


FAMOUS AMPLIFIERS 


BUILT ON T.C.C. 
PRINTED CIRCUITS 


specified components used, 
th your choice of transformers 

i chokes Fully assembled 
und ready for use 


The MULLARD 510. Price, 


ording to transformers used, 
om 15 gns. The Book, 3/6, 
st irce 


THE OSRAM 912. 
From 19 GNS. 
The Book, 4/-, post free 
omponents available separate- 
also printed Circuits 


RIISS RECEIVERS 


Original wood transit cases 
Brand New £il 19 6 
Second-hand, GradeI £9 19 6 

econd-hand, Grade 
2 £719 6 
Carr. 12/6 

wer Pack and Output Stage 

with 6¢in. Speaker £5 $ 0 


FILAMENT TRANSFORMERS 


6.3 ¥v. 1.5 amp § il 
6.3 v. 3 amp 7 6 
6.3 v. 1 amg 4 6 

30 volts 19 6 


STEEL CHASSIS 


is S.W.G mdrilled, 4 


sides, 


inforced corners. Depth 24in 
6 x4 4/5 12x8 7/-5 16 x 10 8/35 
x6 Sieg 14%9 7/6; 12x3 4/9; 
10*7 G/-g 1649 B/-, 12 «6 6/6. 


Post 


l/- per chassis extra 


TELEVISION 


Wiretess Worip 


-FY 


METER BARGAINS 


MOVING COIL 
SPEAKERS 


5in 6tin. | 8in 10in. | 12in 
16/6 | 19/6 25/~ | 26/6 296 
6tin. with trans 226 
7 x 4in. Elliptical 19/6 


COMPLETE 5-VALVE 
RADIO CHASSIS 


Brand new and unused AA 

D.C 200/250 v LF 465 
kc/s A.V 4 watts output, 
3-station pre-set, frame aerial, 
fully aligned, chassis 10 x Stin., 
max. height 5iin Completely 
wired and ready for use with the 


addition of a speaker and output 
transformer Two controls, 
volume one santion switch. Valves 

10F9 or UPF4I, 


101 ‘DIL P14, U404 or UY41 
NOW REDUCED TO 

less valves 52 6 
Post 3/6 


HI-Fl ELECTROSTATIC 
SPEAKERS (‘TWEETERS’) 


For high fidelity 
sound repro 
Easily 

any 
TV set or 
Full 


dia 


duction 
fitted to 
radio, 
amplifier 
and 
supplied 


data 
gram 


LSH100 (as illus 
20 dbs., inherent cap. 1,100 p.f 
For outputs up to 20 watts 
Size 5 x 4 = +. 21/-. 


LSH518. As above, for outputs 


7-18 kc/s., 


of 10-12 watts (wide angle 
sound distributien) Size 7 » 
2xiin. 17/6, 

LSH75. Inherent cap. 800 p.f 
For outputs up to 6 watts 
Size 3 x 3 «x tin. 12/6. 
All post free 


USeum 2605. 


MATI 


ORDERS 


ELECTRONICS 
5-CHANNEL BAND |! 


2}in. moving coil. Brand new TV PRE-AMPLIFIERS 
micro-ammeters F.S.D. 0-750] Famous make, brand new and 
microjamps., 15 ohms resist., | unused Contains one 6AM6 
21- 0-1.5 amps., 12/6. | vilve Size 5x2 2in List 
0-200 ° ad » fect. incor-| 42/5 

roratec 6. ‘KY’ > EE 

ens et other types et » Come 21 e 


PPP PLA LaLa LaLa La? 


SPECIAL OFFER OF PORTABLE GRAM AMPLIFIERS 


LASKY’S (HARROW RD.) LTD 


TTENHAM COURT 


/ASKYS ROAD, Wt. 


Between T. < .R, and Goodge St. Stns. 


RECORDERS 


RCS4, 
Price, 


mains lead, anc 


LARGE STOCK OF 
HI-Fi EQUIPMENT 


Amplifiers, Speakers, et 
saw and heard them at 
Audio Fair, now buy at Lasky’s 


SAVE 
POUNDS 
on this 


6 VALVE RADIOGRAM 
CHASSIS COMPLETE 
WITH VALVES 


Famous Manufacturer's Surplus. 6 valv 
wave Buperhet is short yi) 
Jr medium 0-2,000 m. long Bran’! 

new M rd valves ECH42, EF4i, 14 

EBA, € gt b.240 and Guest quailt 
Mpover Gram, ewitch, 465 Kelsi} 

tone coutr three-colour dial, Overall size 

13g = Sly height 12)in. Aperture require 
for dial and controls 11 * 3)in. Compile 
with put tans, knoe, ete 


LASKY'S PRICE 
Oarriage aod packing 
ae tra 


£10-19.6 


5-VALVE 
RADIOGRAM CHASSIS 


Uses 3 ‘atest miniature valves, U78, N78, DH 
Volume, bass and treble controls; extension LS 
socket and internal L.S. switch, indicator lamp 
Mounted on wood baffle, overall size 14 4} 
with speaker centralised. All top quality new com 
ponents. For A.C. mains, 200-250 v Ideal 1 


portable record players, input will match Monar 
RC3/554, et 

complete with 3 new Osram valves 
Goodmans elliptical speaker, 


tin 


metal speaker 


gril 
knobs 
Post and Pkg. 5/- 5.9.6 


PPPLPPPLPLOPLOLLLLLLLLOLOLLPLVPVPLOLLOLLLLLLLLe 


MAKERS’ SURPLUS TV 
COMPONENT BARGAINS 


BY ANGLE 38 mm 
line E trans tert 
core, 9 1¢ 25 
Scanning Col low imp. line as 
tras 25 
Perros « cored Beanning ( 
and Line Output Trane ! 
kV, EVI winding. Line Tra 
Ineorporates whith . i] arit 
yn Complete with 
liagram, t? 1) 
Frame Outy Transformer 106 
Keanning Colle low tony t ar 
fran i76 
Frame or line blocking of ” 
former 46 
Focus Maguete Verr 196 
P.M. Focus Magnets, | 196 
Duomag Pocaltecre 226 
100 mi/a. Kmoothing o} 15 
Blectromagnetic ft 
combine 25 
STANDARD 36 mm 
Line Outpu Iraneloriuer 
n.T 126 
Line Output 7 af y 
eu t 4 . . 
Wert it 106 
Reanning * Low l aod 
frame 12/6 
Ditto t lgrans 14/6 
Frame or line t king of ' 
Wanalor r 46 
Frame output trane!ormer 6 
Foous Magnets 
Without Vernier 12/6 
With Vernier 174 
Foeus Coils, Blectro-magnet i26 
400 mje. Binouthing Chokes 106 


LATEST BRENELL 
TAPE EQUIPMENT 


Deck. %3-speed, 3 motors, record 
and play back 18 Gne. 
Amplifier Mk. I 5 watts, for 


use with 3 ohms speaker, Magi 
eye 18) Gne. 

Carrying Case, £5/18/-. 
Complete equipment with mike 
and tape, in carrying case, ready 


for use. $1 Gns, 
Full details on request 


RECORDING TAPE 


A mains t-wave superhet 
Large full vision dial, 114 Abin Kraft base length 1,200ft. Cyldor 
Overall dimensions 14 x 6 7in metal spool 12/11 
Valve line-up: I2AN8, 6BA6 Post | 
6AT6, 6BW6, 6X4 All makes of Tape stocked is 
LASKY’S PRICE, mmoplete cluding the new thin long-pla y 
with valves, tape Scorch Boy, EM! 
Carr 7/6 £9.19.6 Gr indig, Puretone Ferrogra 
Table Cabinet for above, com Bast, Agta, Cravac ll pe 
plete with 6}in. P.M. speaker, 49/9 of spools 
370 HARROW ROAD,[...... .. 
W g Saturday. Early 
PADDINGTON, «Ve closing Thursday 


HARROW ROAD 


(Opposite Paddington 
CUNningham 1979 


PLEASE 


(both 


addresses) 


Hospital) 


Phone: LAD 4075 
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Oe Oe 
ttt a a TELETRON BAND [I CONVERTOR! Still 


available, (his very popular convertor kit as 


iMustrated aad tully described in previous 
issues of the ww For use with 
most T.R.F. or Superhet Band | V. Re- 
oeivers Construction details only, with 


separate individually priced parts list 64 


post free. Kit complete as specified 48/6. 
_ ee ee eS oe plus 2/-P. & P 
Se ttl Of Ln ile ny Mk. II Fringe area version kit complete 
of 6, plus 2/- P. and P. Power pack kit for 
18, TOTTENHAM COURT ROAD, LONDON, W.1. teat 

We carry comprehensive stocks of all Band 
ac 0 IIl Convertors by leading manufacturers 
am 3929/0095 Also serials ross-over boxes, air-spaced 
50 4s To tenhar ad T yw-loss co-axial cable at 104. per yard 
Let us have your enquiries Any branded 

/, All post orders glenn te a 26, HAMPSTEAD Bony “LONDON, N W.1 abatiey Gaited out ae y 

™ EUSton 5533/45 
- 


THE 


AM FM RADIOGRAM 
JASON F.M. TUNER 


CHASSIS! BARGAIN! 


4 ® +] wing ' “ 
PT } ‘y . ~ - 
wi 
rr "a i. creme ond tering, 0 
0 kk BV/1S-. pus p. es. Gor 2 
” aa - : a es as. LAA rAm EP } H 
THE T.S.L. F.M. TUNER! * &. 4 <n a. 
We can & Fi yM/VE . +. P e ‘ . 
£18196 
wir ia 1 teated o> ' t - 
ups «1415 —— A a eens 
- hig g10 19/6 DULCI AM Mm CHASSIS H4 
The et i] ' ) 1} , . our . : 
ro 4 pages t * ' A M i ta e ‘ ¢ 
jata and point } « £27/16 t H.t 
mii ed AM FM KIT! FIRSTAGAIN! 
THE GRADIENT ¥ a TUNER FMTA Ww s be at ¥M.TUNEI : : ! 4 
a@ Mluetrate s« a i tra 


t JASON AM/PM KIT -* 
inetruction booklet w y priced ent tet 1/¢ ot tree. ¢ t ‘ waves and VM 


prin , - " et ee 4 tre ig t “ 
THE T4.L. AM/FM CHASSIS . : DM b r } 
Kaceptional value mln 3.W M © pust Sven ‘ % 
rod aerial, Valve .r BCH AA " ‘ ° 2£215'5 A . : ‘ 
- ‘ EM34 “ - 
4 4 £13/19'6 7 a T, 
; 4 
L i =e = —— which ’ ie 
TUNER. | #uite ' with « : pong We + age . 
amplifier, Vaive b ' ‘ ‘, and EM ed Sones . , 
all sine: O «6 ; h. “ £1616 ’ ’ 7 , é 
lable, aleo HF Sees — a ee = a ap SG <2 = ats 
SPECIAL OFFER : . VHP Adas " = hen, Aas SPECIAL PURCHASE! MANUFACTURER'S SURPLUS 
conversion of . ere \.M . ah-B @ r “ 
¥ . . ‘ he ‘ 
“ FROs, I ii tr Me fe 
haketit ‘ ‘ sueet. | © whilet « . i rt af ' 
last only £13/19/6 ' e » UI Nin’. DEH oO 
_— ET " 7° P ne i « A ‘ 
DENCO FM. TUNER © pr sits eal halt co 2 rr la 
26/7/6 piu 61 si ies A the ° ° © req 1 Beale length ; rm gs 
for the extra LF. Stage | . ' e, et ’ ° £7/196 y, tax a 3/6 I 
assembly is ave « ‘ sctional deta 16 8. £4 deposit plus four month ‘ 22 
PM. POWER PACK KIT. ¢ Lage os. ; acy ly . a oe ‘of “4 THE B.C. GRAM REPLACEMENT CHASSIS THE R.C.4/4 
~ ey or ; . ; Pe . a KIT AMPLIFIER KIT 
ane : sone t ex emma v 
valve reeiiter ts ; ‘ ( ‘ tra oO Jos eleased Compare the advantages 
power pack. | Plug ae ane acement k ' Treble bass, AND middle controls Por 
— + ~ ~ _ tystal or magnetic pickup A.C. Mains 
COMPETITIVE. BAND IIl CONVERTORS 200/250 ¥. Valve lineup, 6V6GT, 6807 
: g metal 6X50T Negative feedback Built 
« ack » stove enamelled steel chassis, measuring 
. Va aly Sin. « 4in. = Jtin. Four engraved 
- 


eream knobs are included in the price of 
plete kit with all necessary practical 
and theoretioal diagrams, at £4 5/- only 
plas 2/6 packing and post, or lnstrac 


y lus 
} trated for 

l Pos 

_— 6 | tree This 

r _ 4 amplifier car 
4 . et be supplied 


ready tor 
i A Ma 280 + Oo use af £5 5 
A. I 5 Shin Dial efze 4 plus p. and 
; re . , ro ee irs ‘ p. Hearing 
THE FAMOUS UNIVERTER COMPARE ‘ : ‘ ete with | , is believing 
T PRICE ands e« Avatlat rac | pack tre klet 
walnut , ‘ ' ‘ BOOS | assem str ‘7 - 
" wh power eups dita " ' “s Price £4/12/6. | ve - e at . ‘ ACOS TYPE Orystal Mieroy ¢ 
aerial our-vaive ‘ ' ' at tions sur ‘ os tat 29/8 — Sra ~. 7/6 each st 
. structions @6/19/6| » ah | aaeliae Tee Ay . 
plus 46 rar f gha 
Our advantageous H.P. terms 
are available on any single item Please add postage under 1, or Cash with order C.O.D. charge extra—open 9 a.m 
* ever (5. Let us have your en- 


. to 6 p.m. Monday te Friday Sorry but we close | p.m. on Saturday. ad 
wires 
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THE “ ECONOMY FOUR" T.R.F. KIT. 
ive plus meta! rectifier receiver THE B.C. RAMBLER ALL-DRY PORTABLE 
5 y { end Long KIT 
: : ente Full aeserm! tails with practioal and theagetéca! 
° ts t y liagrams ca | st 1/6 poet free, Title 
' een . * « truly professional 4-vaive euperhet—ell 
“ high by for me » and long waves. A cream 
skeilite r \ tie top pa with w capeaves 0 Ene Sine 
lete structh on adds t ‘ ry ai ppearance of 
. ‘ e ol diagrams is model wt at * sttenstive esnam 
- r te pack i grey leatherett i atta _—— type 
£5 10 Remember inet: measuring of , . x Stin 
P te , Weight } atteries 4 with nathinies on 
‘ twul at - 
) type otr kiet available at 1/6 post tree. This is 
ater rv and carriage for complete kit, 
THE Wd wood * FOUR Ayia Our 
w tour e receiver malnes 
0/250 ¥ M“ ani Long waves. As with 
a ur ver scoesstul “ Economy Four " 
required ponents are supplied, Valve 
4 ‘ , on i 6 Vout 
Cha ready dritie: size, Woe RAMBLER MAINS UNIT! At last we are abie to offer our special mains units kit for using 
. Ma m depth at base | oar popular all-dry “ Rambler" on A.C. Mains. Complete kit, which when assembled 
7] ' jin. at top. Bloping front fits snugly into battery compartment, can be supplied at 47/6, plus 1/6 packing and tage 
Very attractiv lehed in light walout | Priee includes all required components, and full assembly instructions. WB. ie unit 
and ach Fach spouent brand pew | is completely self-contaiged in 4 metal box measuring 7in 2tin lbin. and is ideally 
and tested prior to packing. Complete | suitable for ANY all-dry battery portable requiring 00 vy. HLT. and 1.5. L.T 
netr thor t Kiet with practical and 
theor are provided. Booklet | WOW WOWARCH. “Tic very latest cream VALY 
availal ie a 1/6 poet tree. Our price tor] 3-speed mixer Auto-changer. Complete with Fs 
mplete kit, £696 Please acki 6] tarn-over crystal pick-up. + nga in] We have perhaps the moet up-to dat ‘ 
packing and carriage. Uf preferred, we can | original manufacturer's cartons, fully stocks in the trade A sta “ ring 
supply Cabinet A.senbly only, comprising | guaranteed. Price only £7/10/6. Buy now’ mplete tiet but the following f 
Cabinet and bra t wave-change ewitet Quantity at this price strictly limited vly of en! new imported 
dial, pointer, dy pulleys as. spindle JUST ARRIVED! Replacement pick-up | 'U!!¥ guaranteed. Purcahee Tax Pat 
iv spring and knobs, at ~, plus 2/¢ artridge for B.8.K. Monarch, ete., type KARCSO yy , — 
cing and carriage.” -MB.—Our kite] ne. ‘Complete with eapphire wayin, | RABCHOAO- APN 10 PIAs 1116 
a pepgtes WHS out teoldertor] titted in few seconds. Limited quantity | png) 76 DK% 106 FY*! lo. 
t _ at 18/6 only! Tax paid, post free! 76 DKS 106 FY 96 
NB Al uw T.2.P. Kit cireuits now include specially wound Denco ** Maxi-Q" coils TABLEGRAM CABINETS. Manufacts 10 - DLw6 10 ry 116 
polystyrene tor aers. improved performance! Price remsins the same surplus! sodeome dark walnut 116 of BO/Gpereet UhO4 106 
: “ize 1611 s ‘ iipin. high we f tour bonea116 
SURPLUS BARGAINS Seaed cheney Gat ten iateas tae S/- DM70 gy Uva 106 
METERS Monarch Auto-changer Provision at side | BOOS O- ELI 106 ‘ial 106 
F.4D Size Type Fitting Price aware ie aoe “ue Uva to 
uf KR. t 4 - -MbO - 6aQ 
M« F.R. (Tropi i §9 noves 15 EYSi 12/- GAT6 § 
MA Rectangular 120 hOH4 11/6 EBYS6 14/6 GALS 0/6 
‘ Ml Rectangular 110 WOHS! 11/6 KZs0 6 OnAr 8/6 
“A FR 05 - KOLSO 11/6 EZ 8/6 shi 9 
M Ft 45) - eral 106 PrUrSe 12/6 shwe a6 
M.A P.R. (Tropt 1 30 Eso O6 Pores 12/6 6X4 6 
M.A VR 65) - nPS 06 Process 12/6 wa 76 
MA FR 18/6 KP 12/6 Fisi 13/6 Sons 10/- 
Mc v.R 176 kreo 610/- PI82 10/6 SoCs §10/ 
MA FP. Bq 194 ‘ In addition we naturally have all 
Billott 25/- surplus types available each ae 6VOUT 
wr Desk Ty; 30'- All in our vaive 7 wt 
‘ Mt F. Bq 10/- 
vl F. Bq 86 
‘ M ¥. Bq 7/6 BRAND NEW CR FUnEs ' 
Mu PR 10/6 1 mest o leading manufacturer ‘ 
¥. 8q 66 ave produced o to MW Sista 211/196 aK Psa. 
’ Kt 19, dep tne wilh tha Tinted. Lateat ape ee rectang ula 
. ‘ 7 ~ vid heater v. in origina 
i i Fo ' 15/- e A a ~ sealed cartons. Limited quantit ly 
A0.4 ul KA 45 - aomnanh prising BLA&4 (output), at £13/19/6. Ditto I7in. type i) Ania 
v. Kt 7/6) eAnoRO (Tr Diode Triode) and meta 4 © £18/10/6. All HP. avatians 
i ' ¥.& 6 sthen { RMB Yor A.C. maine m 615/- packing, carriage and 
: + : i , 136 inluding _— 
i! vl rhe v 166 separate 
24 M PR 66 treble aed) TRANSISTORS! MULLARD TYPE OC.7! 
i “i PR 126 ja nn Available ex stock at new list price 
MI vr. 10 a akauen 80’- each, post tre 
Mv FP. q i 6 61 x Sin 
MA VK 17/6 Front plate 
Mi v.R 35 éin, * 4}in 
M rR 30/- high Price 
SPECIAL 4 ‘ fr juipment but t, 22/6 each KY, = yiue 2/6 
I M a hermo = Ther F. Bq Fluab neraver 
I i I Ml M ¢ Iro t ou | 
METER RECTIFIERS 4. by GB 86 4 GBA (a6 wi ' 1/2 each 
COMMUNICATION RECEIVER PCR.2 METER SPECIAL! We have » limited | ROS4 Special Purchase! Latest ty ps 
© ba ) WOO 200 antity of aireraft electrical thermonseter eel, incorporating “ T” type turnover 
i i tT Brand new, by Weston. Gin. movina head. Cream igh. Original manufacturer's 
f slibrated dia veter, flush square fitting. Thee teters | cartons £9 iby ed plus 3/6 p. and p 
r. Ie ‘ ave luminous scal raduated 4-14 terme ava 
ay iacmeen onaiiaeti. bor the tat aaa RECORD PLAYER CABINETS. Special 
eneaker. or lo nate 160 miler ule to house any type of single record unit 
ow tn ora Pri - plus 1 P t t hed in dove-grey leatherette Base 
ryt yard measures l4jin. *« 12}in. Clearance 
VIBRATOR PACK. Hrand new, ~A ber ' ve and below board Sin., 45/- plus 
27/10 . 4 st, 150 1) mA. outpr > ’ & BP. We can aleo supply equally attra 
a te yochronows vibrator, 1716.1 i, dove grey abtnet to house any standart 
, 4 J : ard PACKS Manutactarers’ § Bur suto-changer at 60/6 om Par. W 
, e at 32/6 ature One . ; on . arry @ lary sbinets for a 
- - a Iron-core For LM. and 8.W 1. urposes A stamp will bring tllustrated 
, with gram. positior Switch has thet 
o , | indie Absolute rand sew . RECEIVER TYPE 26/7: (The receiver 
£9 196 plete with circuit. Price only 27/6. 1 cain aa Gupplied complete 
W6P.&P. As with fu one ~ convertion t wave 
AMERICAN INDICATOR UNIT TYPE) superiet receiver Unit te complete with 
BCO2Q9A. Brand " rporating Sin. tube] 6 va 1 ePs9, 2-Beo6, PK and KIM 
BPI, with m etal shield, 2-68N7GT | aleo stadard I .T."e 465 Keje. Price 27/6 
26H6GT, 6X50 X%, 6066, 9 potenti “ Pat 
meters 24 Vv. aerial ewitch motor, transformer Prise TRANSMITTER PORTION We 
and « host of «ma ponents. The whole an aleo supply the Wanemitter portion y 
anit which measures Bele the above receiver rporating Vv setore. Unrepeatable bargair 
134 ie brand w, enclosed tn black] ELS2, EBF6O, CV501 e 600 y| piu} aching aud carriage, 
rackle box, as an be supplied at 46/-,] transformer, colle, ewitehe ele Limited | larae y f all type cat 
i ‘ antity at 12/6 k or.ar ¥ at 
2 = “SS 
PF. STRIF " r 0 


aaa - = 


: sab MENGES . Outnes EEDA EEE IN nL | 18, Toteenhans rams Road, 
iy ri re _. al * tne corporat valve rectiber 34 Chee London, W.I. 
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R.S.C. BATTERY CHARGING EQUIPMENT 4! 07 2-¢. MAINS 200-250 +. 50c\cx 


Guaranteed 12 months. 
ASSEMBLED ASSE MBLED CHARGE ns BATTERY CHARGER KITS 


CHARGER ° wisting of Mains Trans- Assembled 6. 
6. or il vy > l amp ‘ r ; Bridge, Metal 
5 ames ; ; 29/« Rectifier, t eostiioned or l2v.4 amps. 
I an 1A t : , . amps. o . I se. Fitted Ammeter and 
os A se ° amps. yrommets, panel nd cit variable charge sel 
plug - \ ise arr. 2 rt ‘ t ector. Also selector 
A mag, HEAVY DUTY KIT ht tress poe Se © vee 
* al ce : - ; . . charging. Double 
u“ ke vagal wr amps fused Well ven- 
hamme ee Be Det ate or i2 v.4 amps tilated steel case 
BATTERY CHARGER KIT — one 
x 

ae Ige Ready for 69/6 

a ains 
use with mains and 


i yutput 
Bu, put, output leads. Carr 
3/6 


Rheostat i harge rheostat 
nly 9 gns., car l with knob Only 45/9. Post 3 


sh: a .  \&X GOVT. MAINS TRANSFORMERS | EX GOVT. SMOO’ > CHOKES 
SELENIUM RECTIFIERS il 230 ee 


Ml 2 i 250 mA., 10 H., 50 ohms 
rypes 6 19/9| 8.8 v. 44., » 12 v.40 mA 4g . 


1/9 »s 9| 300-0-300 v mA. 4v.3a | 250 mA., 3 H., 50 ohms 
hw 9 l'ype H.W \250-0-250 60 mA. 6.3 v.2a.,5 v.2 150 mA., 10 H., 50 ohms 
Bridge Types 120 10 mA 4/9 Potted 4t-34-3 150 mA., 6-10 H 
) mA s 9 460 200 mA .3v. 50 


, 150 ohms., Tropicalised 
: 9|0-16-i8-20 v. 35 a. 79/6. Carriage 7 100 mA., 10 H., 100 ohms, Parmeko 
9 ; . 9/9 100 mA., 10 H., 200 ohms, Tropicalised 
16/9 il MANUFACTURERS SURPLUS 0 mA., 50 H., 1,000 ohms 
- - oe Anes ORMERS L.T. type 1 amp., 2 ohms 

ABLE ard l uré right. Primary 200-230 

feeder, lid. ya j ‘ 4 0-42 150 mA. 6.3 SPECIAL OFFERS. Small 2 gang 
— - _—e - 4s P 33/9. Clamped type 250-0-250 variables .0005 mfd., 4/9. 8-8 mfd., 450 v 
: Vv. « ADINETS Console , i. one a. 9/9, post 1/9 Electrolytics (midget) in lots of six, 1/6 ea 
7in. tu lalf length Z able |. 


a i« 


a os Tube 28 hens “RS.C. BATTERY TO MAINS CONVERSION UNITS 


manufacturer t pe BMI. A 


SILVER Mit 


eliminato es Size = 3 ype BM2 Size 8 x x 
44 x 2in. approx. ( wnlet 3, in. Supplies 120 v., 90 v., 
replaces batteries pplying \ ram * and 60 v., 40 mA. and 2 v 
; 4 an { 90 v. where A : f 0.44. to lamp., fully smoothed 
svaileble. Suitable for ell ‘et a co 
aan me - Shroyenen . . PLAOGING BOTH H.T. BAT- 
; < ‘ battery portable receivers 
on Bu rt ; » efe mon 14 v. and 90 ¥v #4 TERIES AND LT. 2v. ACCUMU- 


. 
eR od - 2 —! Thi includes latest low rr 5 LATORS. When connected to 
ELECTROLYTICS j j onsumption types. Complete } A ¢ 


YE ExeG kit with diagrams 39/9, 
Tubular Types rypes ready for use, 46/9 

‘ 3 1/3|PLESSEY DUAL CONCENTRIC 12in. P.M. SPEAKERS. 
11/(15 ohms), consisting of a high quali 12in. speaker, of ortho 

ting a smaller ellipt cal speaker ready wired 
idensers to act as tweeter. This high fidelity of parts with diagrams and 
commer | for use with our A& or any similar instructions 49/9, or ready 

10 wat Price only £5/17/6. for use 59/6, 


R.S.C. TRANSFORMERS 


2 FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED 
50uPF 12 ty ‘ F MAINS TRANSFORMI RS FILAMENT TRANSFORMERS 
50, ‘ : : Primaries 200-230-250 ( Primaries 200-250 0 c/s 
100 mid. | FULLY SHROUDED UPRIGHT MOUNTING 63 v.15 4 5/9 
100 mid 2 42-3 59 0-250 v. 60 mA. 6 q : 63v.38 8/11 

Ma r b Midget type, is iZ2v. la 7/9 


mains supply 200-250 v 
50 c/cs. SUITABLE FOR 
ALL BATTERY RECEI 
VERS normally using 2 v 
accumulator Complete kit 


anand - : 0-350 70 mA 6.3 2 : 24 6.3 v.2a 116 
VOLUME CONTROLS w 250-0-250 100 mA... 6.3 v. 4a. 0-4-6.3 v.2¢ 1/9 
value ke 1, h, 2/9; v D su é . hs s - 
a ATORS. Oak 0-0-2 160 mA., 6.3 5s - CHARGER TRANSFORMERS 
Yuk ' 
Mir 


, = All 200-230 
0-0-250 v. 100 mA.. 6.3 "Bu.31 v1 toe ( 30-250 v. 50 c/s Primaries 
; 
, 


- R13 : 15 v. 1) , 11/95 0-9-15 v. 3 a., 0-3.5-9-17 
we —. for ‘1 5 conversn . 18/9; 0-6 15 5a 
EX GOVT. E.H.T. CONDENSERS 400-0- 300 a., 2 - ‘ 
imid.,2 ; +9 30-0.300 100 mA 7 a., c.t 23/9. 
pane Soouw ¥- 3/3} 0-4-5 v. 38 26/9 | ELIMINATOR TRANSFORMERS 
A eS. piu 2 2 - : 9 0444-4 c* ig . Primaries 200-250 v. 50 c/s. 120 v.40 mA. 7/11 
commor “a ; 6 350-0 350 \ a..c.t 130 v. 50 mA., 6.3 f 
7 0 Vv P 2  « ‘ ' 
EX GOVT. METAL BLOCK PAPER 450.0.350 ; ta 5d Te 120 v 40 mA.., 5-0 Sy. te . 
CONDENSERS i 4/9 450.0.350 ‘ v¢ 0 v. 15 mA., 6-0-6 v., 250 m/ 
1/9 8 mi $9 : P ~ — — 
9 8 1 il 2 S25 ‘ OUTPUT TRANSFORMERS 
) 4/3 19 125-0-425 v. 200 mA » 0.9 a. Ct Midget Battery Pentode 66 : 1 for 384, et 
4 mid. 400 : ¥ ifd 6.3 4a, ct } a. suitable Small Pentode, 5,00002 to 30) .. 
Aa ee - Williamson Amplifier, et 9 Standard Pentode, 5,0000 to 3M 
EX GOVT. VALVES. 213 BA 1450-0-450 v. 250 mA., 6.3 v. 6 a., 6.3 Standard Pentode, 8,00002 to 302 
Md.j SP61 2/3; 4SHA 1/3; EL3 ' v. 3a 69/6 | Battery Pentode, 10,000 ohms to 3 ohms 


EX GOVT. t NITS, Fl i TOP SHROUDED DROP-THROUGH TYPE, Multi-ratio 40 mA. 30; 1, 45:1, 60:1, 
- : , LA 9 


19/9; 0-9-15 v. 6 a., 


90 : 1, Class B Push-Pull 

26 a Push-Pull 8 Watts 6V6 to 3 ohms 

>a 18 Push-Pull 10-12 Watts 6V6 to 302 or 150) 
r , Push-Pull 10-12 Watts to match 6V6 to 
. ; 8 or 1502 

arg é A : f ier y P ’ush-Pull 15-18 Watts, sectionally wound, 
Receiver “my = : ave 0-350 vy m ; ¢ 6L6, KT66, ete., to 3 or 15 ohms 
45/-, care. O10, — — ish-Pull 20 Watt high-quality section 
CONTROL PANEL with | a 50-0-350 1 4 » an ully wound, 6L6, KT66, etc., to 3 or 1522 
wafer Yaxie witch. 1 pointer k >< et.0 : 2 Williamson type exact to spec. 
switches riou igs and ® 


SMOOTHING CHOKES 


oon — 24 2 
OM FILLI D > BLOC h 450-0-350 0 \ A. 2 mA., ; 7 ar 
CONDENSERS r a @ 0 2°00 ohms 
Bryce 11! mid i w i ed E.H.1 + eres RS, \ 100 a , 10H 200 ohms 
surplus | ri 9 each : ; ; mA., 4 a., 4 iA., 10 H., 350 ohms 
—— - for VC R df vc R51 60 mA., 10 H., 400 ohms 
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R.S.C. AG ULTRA LINEAR 30 WATT AMPLIFIER 


NEW 1956 DESIGN. HIGH FIDELITY Type 807 output valves are used with High 
PUSH-PULL UNIT EMPLOYING SIX Quality Sectionally wound output trans 
VALVES. Tone Control Pre-amp stages are former specially designed for Ultra Linear 
ncorporated. Sensitivity is extremely high operation. Negative feedback of 17 D.B. in 
nly 30 millivolts minimum input is required zi : main loop CERTIFIED PERFOR- 
for full output THIS ENSURES THE ' MANCE FIGU RES ARE EQUAL TO 
SUITABILITY OF ANY TYPE OR MOST EXPENSIVE UNITS AVAIL- 
MAKE OF MICROPHONE OR PICK- ’ ABLE. Frequency response 4 + DB 
UP. Separate Bass and Treble controls give J . 40-20,000 c/cs., D.B. * litt” at 50 c’cs., 
both ‘“* lift and cut ’ with ample tone ' ’ | > .* Se. 12,000 c/cs Hum 
orrection ft aying records AN 4 1 and noise 7 down Good quality 
OUTPUT SOc KE t WITH PLUG IS reliable components used, Chassis finish blue 
INCLUDED FOR SUPPLY OF 300 v. : ; f crackle Overall size 12*9x9in. approx 
20 mA. and 6.3 v. 1.5 a. FOR A RADIO -. . Power consumption 150 watts. For A.( 
ra EDER lL NIT. Price in kit form with * : mains 200-230-250 v. 50 § cs. Outputs for 3 
ee _ and 15 ohm speakers UALLY SUIT- 
Only Carr. 10/- : ABLE FOR CONS OISSEUR OR 
Or Factory buil 12 months’ guarantee, pate Bens —— CLUBS, or OUT- 
50/- extra. H.P. TE RMS ON ASSE MBLED ’ a SIDE FUNCTION IDEAL FOR USE 
UNITS: DEPOSIT 28/6 and 12 monthly a WITH MUS CALI STRUMENTS SUCH 
payments of 21/-. If required an extra AS STR + BASS, ELEC TRONIC 
nput with associated vol. control can be , ORGAN, GUTTAR, ete. FOR DANCE 
provided so that two separate inputs such as ‘‘ mike” and gram., etc., BANDS, GARRISON THEATRES, etc., etc. 
an be s ltaneously applied for mixing purposes. Extra cost for oe can supply Microphones, Speakers, Rotary Converters, etc., at 
this 13 as illustrated 17/6 extra en cash prices or on H.P. terms with amplifiers 


EXPORT ENQL IRIE s INVITED 


RSC. TAl HIGH QUALITY TAPE DECK AMPLIFIER RSC. ULTRA LINEAR 


H IMPEDANCE RECORD/PLAYBACK AND 


Sn Gveeh an 197-Stim Dor 290-406 e 0 eles AC. 12-WATT AMPLIFIER 


Output for standard 2-3 ohm « 16 millivolts ing 
required for full recording Only 2 mum input 
rom recording head Magi Bye ' ! 
* feeding P.A. « Can be used a gram 
iv. RMS Negative Soedhack equal ation. 
ponse x 3 DB. 5% 


‘Pacil ities for recordings i ; 
Keady for ase per second oriati ation at the turn 
11 GNS. Carr. 7/6 of @ knob A « f record to 
Pp rast . fie Uaals 
* ued. PERFORMANCE [8 COMPAR ‘ABLI WITH UD 
AT OVER TWICE THE Cost LEAFLET i 
GARRARD 3-SPEED AUTOMATIC RECORD CHANGERS 
as le M Pitted high fidelity turnover 
eta! pick hea M)- 2) A.C. maina. Limited 
maber r “ sed Onl 28/17/6, plus 
Miag 
H.M.V. LONG PLAYING RECORD TURNTABLE COM- 
nm Wits CRYSTAL PICK-UP PHIRE STYLUS) 
rpm RAND NBW CARTONE Only ¢ 
eB 19/6 (approx half pri Carr. 5{- (for 200-200 ¥ o one 300 >. = 
] 


4.0, Maine vied | NIBW 1956 Model AS High-Pidtelity 
an with “ Built-in” Tone Control 
u6 3/6 oa ecrsitivity lneotudes valves (M07 « 
seotionally wound output transforuwr 
| for Ultra Linear operation, and reliable on Comlenners 
R.3.0. 4-5 WATT wien an AMPLIFIER WALSU? VENEERED CABINETS. Designed tor ab * | current maoutactare. INDIVIDUAL rhoLsa Fos 
TYPE A wd changers with pr yn for housing amplifier and | BASS AND TREBLE Litt” and ; Vreqaen 


——— 


ON i jity oryetal t a. Aocos 33-1 = = 
hand or deak ty leze wah heavy Seer base and | P*rting instructions. Only £7/19/6 5 


telescopic 


‘ Attractive = Limited number jrand new | response + 3 4b. 30 $0,000c/ca. Aix negativ eedback loupe 
cartoned £3/19/6, os ae | Hom level 71 db. down, ONLY 70 mi te INPUT 
} required for FULL OUTPUT. fultable ter « with a 
. makes and types of pick ape and practically all micrephonas 
QUALITY AMPLIFIERS, 3-4 watt. specially designed tor | Comparable with the very best designs. For STANDARD 
type valves used. Por AC. 200-200 +. maine, £3/19 6. | rpZQN@ PLAYING RECORDS. Vor MUSICAL INSTRU- 
’ ; ving, €3/19/6. | MENTS euch as STRING BASS, GUITARS, ete, OUTPUT 
SOCKEE with plus pr: wv, 20 mA Sv. iba 
P.M. SPEAKERS. Suitable for use with above « ont ly ot “ RADIO. YEEDER UNIT, iP. Trams ON 
Elliptical 6 « 4 tus tos 4 p dog edbe ji 18/9 : D UNITS. Derost? bea and nine monthly 


COLLARO aged PR rer se MAGNETIC PICK-UPS 

Low impedance ) matching trans., brand new, boxed | inetructions and po »poim wiring « 
at fraction of normal prive Only 31/- Unapproachable value at @7/15/-, 
extra. Carriage i( If required } 

a6 ne baie. an be eupplic« 


ae ion Hum level ie neg! 
15 D.B. of negative tee wre ie 
A. and L.T. of 6.39. 145 

of a Radio Feeder Unit, or - Tape : a ~ i oo 

AC. maine input ef 900-290-250 v ~ THE SKY FOUR T. R. F. RECEIVER : tor 1B/- — lor us 

yom speaker. Chassis is not aliv bd 

jetail and ineindes fully 
seeplate) with ue| 


FOUR-STAGE RADIO FEEDER UNIT 


Design of 2 HIGH FIDHIATY L. and M. we 
- Upit with ealf-contained heater eupply at 
orough deeouplii Only 250-400 
R.8.0.A73-4 WATT QUALITYAMPLIFIER ip % $20 5 P ~~, My Ayo © 
’ ave Dietortion Germanium 
Diode Detector, Plat topped response chara 
teviatio Loaded HI ile Iw ar ha Mu 
i HLF. stages, 3 gang « ‘ ‘ 


ler using nega 


separate Bess and 
se | ue as pee r a Cathote tollower output stage. Switeh po 
Suitable for on y kind eof 5 ) odin ate A design of a valy 0-200 +. AL. Maine receive ood Orem ut and output sockets, Perf 
types H.T. of 20 v. & t I t selenium rectifier Por inclusion in elther of ptrinet asaiste with the woot Vee © Units 
@ tor supply of J dio Feeder Unit ‘ ilustrated above it employe vabves OK7, 61’ D 40-250 ¥. operati oe 
ed t and |e apecia lesigned for simplicity in wiring. * nateivit ful oe 
and quality ie well up to standard. Point-to-Point wiring * dividually price ; parte tet x 6 
liagrams, inetructions and parte let, 1/2. This receiver t tor only £3 L5/- inetd 
an be built for a maximum of £4/10/6 including cabinet a ry it 
Available iy wn of cream hakelite . ‘ 


DEFIANT gece PLAYING TURNTABLE COMPLETE 
K- 


WITH MAGNETIC PICK-UP. Pick-up ts high tmpedance 

. ry type. -y is housed tn « beautiful walout veneered eabinet 
{ attractive design. For all standard records (786 ru 

° ( LEEDS ) LTO. Limited number, Brand new, cartoned, €5/10/6, cast. 7/' 


32 THE CALLS. — LEEDS ’ 2 e WB.“ STENTORIAN " HIGH FIDELITY P.M. SPEAKERS 


HV 1012, 10 watts, 16 ohm (or 3 chm) epeech coll 
a really good quality epeaker at « low price ia requ 
Terms C.W.O. or C.0.D. No C.O.D. under C1. Postage 1/9 extra on all orders under jini, sasaunetand Gk ents Gli, on amasing fen = uae 


©, 2/9 extra under £5 unless carriage charge stated. Full Price List 6d. Trade List Sd. £4/10/9. Viease state whether 4 chu. oF 16 obm. required 
Open to Callers: 9 a.m. to 5.30 p.m, Saturday until | p.m. 
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GLADSTONE RADIO, 56a High St. Camberley, Surrey 


BARGAINS BY POST, SATISFACTION GUARANTEED. CARRIAGE CHARGES BRACKETED 


2-~valve plus power pack neg. {.b. qualicy amplifier kit, €2/17/6 (1/6) aro mixer nger cream carrying case £12/19/6 (6/-) 

A.M./F.14. chassis 6 v. and magic eye vith o.p. trans 9 ~ (10/-) Battery charger 200-240 n2v. 6¥v. 12 v. l-amp. 29)- (2/6) 

3 Waveband A.M. chassis 5 v. with o.p. trans b All dry battery '’ eliminator for 4 low consumption valves (200-240 v.) 
Midget 5 v. A D.C. A.M, ¢ ssi th § peaker, £5/19/6 (7/6) 9v. I2 ma. l4v ’ 

Band Ili converte > g ) okes 35 H. 200 m 20 H. 80 m.a. 8/6 (1/6) 

Ditto, in kit form, less cabinet 6. Cabine * extr 5 ke rystal diode 1/9 (34.) 

ie niddanaaikient se f, 1500 v.w. 3/6 (6d.). .02 mf. 200 v.w. 1/6 (64.) 
aives inciuded in all of above (not Ex-Gov 

i-speed mixer autochangers B.5.R., €7/19/6 ylaro €9/9)- (5,- ea.) rt pv. ig@ ; +a 86 (! ¢3.) di 

BLA grem motor 100040 v, with pick-up 64/8/- (3/-) Ivered mica condensers pref, values to 1500 pf. 6d., to 8200 pf. I/-. 
D.C, to A.C. converver 200-250 220 v. 50 <.p.s. 25 W. output convert Resistors 20 f, values 4 i W. 44d., 4/- doz 
your A.C. motor for D.C. mains 4/4 b vire und 4 VW “ t coated 7, 180 5 1.6 K ohm I/- os 


BLOCK CONDENSERS ELECTROLYTICS VARIABLE CONDS. 


mi, 250 v.w 1/6 (64.) 25 mf 
‘ 


10 + 40 of. cera 
500 3/6 (6d.) 


2 gang 500 pf 
Ditto, midget 
3 gang 500 pf 
4 gang 500 pf 


. 
4 

2 600 2/6 (if-) 
4 600 3/6 (i/-) 
6 600 Ti< (i) 
4 750 r (1/3) 
é 3/6 (1/3) j T _ $$$ ___—_—___—— 
: 7/6 (1/6) VOL. CONTROLS 

' 4/~ (1/-) 
i 4500 10 (1/6) 
$5 6KYV 10/- (3 


All values 

Ng spindietess sw t 
With switch 
— VW _VV. 25 K 

WW 

P.M. SPEAKERS 16 5 2 i I Ad 

2-3 ohm. Post 2/6 one, 3 6-3 nat 

Sin, 19/6, 641m. 17/6, 8 . 
— ——— ical . 5 VALVEHOLDERS 


- B7G, BBA, BIA ©. all ampheno 
TUB. CONDS. 


$00 ¥v 001, .002, 005, O1 mf., Tid. ea All enquiries answered (S.a.e. please.) 
02, 05, .1 mif., 9d. ea. | mf. 150 v. metal Bd. ea Send 6d. for further list of bargains 
carriage not stoted 


Order with confidence. Add postage for items where 


WANTED ! H. WHITAKER G3S/J., 
, COURT ROAD, NEWTON FERRERS, SOUTH DEVON 


W8¢° 22°24 FREQUENCY METERS Phone: NEWTON FERRERS 320 (A.R.B. APPROVED) 


WANTED FOR EXPORT 


High Price paid for those in good condition 
| 


and complete ( ASH IM M EDI ATE. 


Send, or write, to 


SPECIAL OFFER 


23 Despard Road London N.19 +55° cent ee _~ Rn m 


METAL SPINNING OUR SPECIALITY 


PARABOLIC REFLECTORS up to 9ft. dia. LOUDSPEAKER HORNS, Etc., Etc. 
POWER PRESSWORK to 250 ton capacity, including Hydraulic 


GENERAL SHEET METAL WORK . ARGON . ARC & OXY-ACETYLENE WELDING 


SHAWE METAL SPINNING WORKS 


SWINTON STREET, KING’S CROSS, LONDON, W.C.I. 


Phone ; TER 7422.3 Grams : Alipryde Phone London 


WireLess Worip 


QUARTZ CRYSTALS 


Type FT243 Fundamental Frequencies 
2 pin ¢ inch Spacing 
120 Types: 5675 Ke's to 8650 Kc/s (Channe! 270/389) 
(In Sceps of 25 Ke/s.) 
80 Types: 5706.667 Kc’'s to 8340 Ke's (Channe! 0/79) 
(in steps of 33.333 Ke/s 


ERAND NEW AND GUARANTEED [0 - each 


o 
REDID LTD. 7 ymplete Sets of 80 and 120 Crystals available 


FT241A CRYSTALS 
5, Harrow Road, Paddington, W.2 Ay pes 
PADdington !008'9 aud 040! 
PEN NDAY to SAT. 9-6 THURS. | o'clock 
SEND STAMPS FOR NEW 1956 28-PAGE CATALOGUE 


SURPLUS VALVES IN STOCK BRAND NEW AND GUARANTEED 7/6 each 

ALL VALVES NEW AND GUARANTEED iplete Sets of BO Crystals Channel 0/79 available 
10 UY } 12/6 
6/6 7 
4/6 


°o 


FT241A CRYSTALS 


200 Kc/s 10/- each 
CRYSTAL HOLDERS 1/3 each 
10°,, Discount on al! orders of €5. 


DOOM OOS BI Tw-~r 
, PRBBBWS , PADSV® 
+m 


+ @@eea0a. 


FERRANTI TESTVAC , MEGGERS on 


Soo 


» Internal Battery Read 
1000 and 100/200,0000 83 


tea 
gePoown 


- 
i 
’ 
1TOGaa,S: 


+ e2eo2 
222 


CATHODE nav TUBES 
VOR138A WITH SCRE #1 15 
VCRIS0A, dein a Tube 

Brand new to original cartons 
(earr. tree) £1 15 
MINIATURE TRANSMITTING VCRO97. ‘iuaranteed full T/V . 
ew ture arr. 2/-) 22 
Biz eR  — vee a es Guaranteed full T/V 
ize n.* slves - 
zyee, Ovals, Vaes, 2-<4ies, 2700 ond MU-METAL SCREENS (o 


VCRO7 of od 
with etrenit 04/10/- comptes 6in EXLAKOER tor VC ho? or 


BESwee 


ro 
arrer? 
re Ter: 
~ 


r@@aoar ;;: 


6 
8 
6 
8 
8 
§ 
$ 
8 
8 
8 
8 
8 
8 
10 
4 
4 
4 


MINIATURE LF. STRIP TYPE ae”? Eases, Can 
373" 9-72 MEG. 
bey ge 


Brand new uw at size 1N7in. » 

aries - ee Vere neo Dawe RCA_ 931A PHOTO-ELECTRIC 

os CELL AND MULTIPLIER 
This 1.F. Strix part bove equ Yor taesimile transmission, flying 
telecine transmission and research tiny 

w light-levels, 9-stage multipiler ra 

U.S.A. INDICATOR UNIT now sae genmasees, coy Giaam fp 

BCI29A Kauivalont to Minede 7M aed S7ua 

GT. 2-6HGuT. ¢ 1X2 PHOTO-ELECTRIC CELLS 

' . ensers, ete Brand New and Boxed. 4 Pin 


for portable e. is ch cvackis U.X. base 
OBSOLETE TYPES (Available from ane wine 15) , , LAND NEW Haird GRIS- USA. TIA ~ 868, 17/6 enct 


r 
- 
PDI eplO®®ono see oe 


eo -eoco, 


PIPH rm mIAQurAnselee@ 


+ @QQQQrcr: 
YS 
ore: 


cd 


wu ®t ao iro 


86 | MB/PEN 
pa 
a TRANSMITTER RECEIVER A By Ah 

86 PCL! rENDD4020 | GLAA6B ; 38" WALKIE TALKIE SETS 
= _— Cives, #ARPI2 and APS, with olreuit 
Theee eete are not 


tur r p 
Brand new ane dgu 


LATEST TYPES now IN STOCK “ sare neesd but os ' 
«26 extra THE “ TELETRON " BAND itt 
CONVERTER 

This converter which 4 “ tw 
62A INDICATOR UNIT ae ee ee ee ws y use with 
‘ or Buperhe and evision re 
Containing ve ' ° — Mu Metal Boreen eivers Complete eat of Teletron cole only 
—— og . y fon eee with practical and theoretical wiring diagram 

Double Deck Chassis L5/- powt tree Obaesia measuring Tin 

ND NEW ORIGINAL x1 ready drilled to epecitivati 
. ; m Od. packing aod post ANernatively 
ietaile nly with seperate 
priced purts list, 64. post pald 


The complete kit a ied, including all the 
7 PYE 45 Mc/s. STRIP above valves, ete., down to the last nut and 
SPECIAL REDUCTION TYPE 3583 UNITS 


bolt, can be eapplied at 48/6 only, pine 2 

Mize 15in x Qe Complet« jac king and post. Bult up and tasted 

45 Moje. Pye Strip 12 valves, 10 EFGO /6. Power Pack Kit 22/6 extre 

EB34 and EAS, vy me rola, and hosts 

tf Heatetors and Condensers New condition 

Modification data supplied CRYSTAL MICROPHONE 
Price 60/6. Carriage paid INSERTS 


1 


INDICATOR wr TYP 12a 
Unit contains VOR 

tube, complete 
BPOO, 449761, and 1 
original carton wound volume 


— 


NEON INDICATOR 


erusitive 
Guarantees! and 
quantity Tented Sie (on 
10 90 “i ealstors and condensers. Offered BRAND unite), of 8/6 Brand 

KLYSTRONS AND MAGNETRONS 726A - 7268 - CV120 - T26A NEW (lees relay) at 67/6. Plus 7/6 east new and boxed 
J54 Pr » application * Radio-Constructor’ ‘scope circuit inctaded 


May, 1956 


COMBINED AERIALS 


offer many advantages over separate Band I and Band III aerials when 
used with multi-channel receivers which require only a single input. 

They require only one common mounting, and no matching net- 
work to combine the two signals, and if correctly designed the Band I 
section may add to the Band III signal pick up. Both sections may 
be made directional when the transmitters are reasonably co-sited in 
relation to the receiving aerial. When directive properties on the Band I 
section is not required this may comprise a single dipole giving complete 
freedom of orientation of the Band III section. 

The angle given to the Band III elements of the Wolsey combined 
aerial is designed to take advantage of the fact that a Band I dipole 
operated at Band III frequencies has a radiation pattern usually com- 
prising four major lobes approximately at the same angle from the 
horizontal as the elements on the Band III section are disposed with 
the result that increased pick up is achieved on Band III. 


WOLSEY— Pacemakers to the Aerial Industry 


WOLSEY TELEVISION LTO. 45-45 KNIGHT'S WILL 

WEST NORWOOD, LONDON, 8.£.27 TEL. GIPsy Hill 2207 

GRAMS: KWIKFIX, WESTNOR, LONDON. CABLES: KWIKFIX. LONDON 
Gas Purification & Chemical Co. Limited) 


A. €. SOLENOID type SA 


Continuous } Ib. 
Manufacturers and suppliers of Loud Speaker 
to the Radio Industry. If you 
have a problem get in touch Grills for the 
with our technical depart- 


ment, your enquiry will Radio Industry. 
receive immediate attention. 


Instantaneous to 6 lb 


100 PRODUCTION 
INSPECTION 


| 
A 
|= 
I" 


Larger and Smaller Sizes 
Available Also ‘Trans- 


formers to 6kVA 3 Phase MOSS WIRE MILLS 
i ‘ — LIMITED 

at. A. Ww kK iB BB kK La LL bd aD. 123 Greenwich South Street, 
if, FOREST ROAD, KINGSWOOD, BRISTOL, Phone: 74065 London, S.E.10. 


35, oi Bt Telephone : TiDeway 328! == 


SPECIALISTS IN R.F. COILS 


PROTOTYPE, DEVELOPMENT & BULK WAVE-WINDING 
OF HIGH “Q” COILS, COIL PACKS, ETC. 


JUST OUT !— For Home Constructor or Trader. 


A simple but very efficient Band Ill Converter for all TV 
sets (including TRF). Approximately one hour to build! 
Guaranteed no breakthrough of Band | or reradiation. 
Will convert any Band IIl Channel to any Band | Channel 
AC or AC/DC. Excellent results assured. Kit £3/5/-. Ready 
wired £4. Postage and pkg. 3/- 


and § 
Price Lists 


WORLD "baeyick ers mec | 7 FM + BA NOD Ill 
STRUCTOR +. TONER CONV 


416 BRIGHTON ROAD, SOUTH CROYDON 
SURREY Telephone» CROydon 5148 
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C.R.T. ISOLATION TRANSFORMERS | | ) | VALVES 


Manufacturers Surpius and ex-Government Types 
For Cathode Ray Tubes having Heater/Cathode short — - 2 j Hrand New Boxed. All G taranteed Pertect 
cireuit or for C.R. Tubes with falling emission : ' 56 
Type A. Low leakage windings. Ratio 1 : 1.25 giving ' : f 6AG5 
25% boost on Secondary a 5 

With Tag = : 

Panel and 

Solder Tags 


Ditto with mains primaries 12/6 each. 
Type B. Mains input 220/240 volts. Low Capacity, Multi 
Output 2, 4, 6.4, 7.3, 10 and 13 volts. Input has two tapes 
which inerease output volts by 26", and 50°, respectively. ALL WAVE RADIOGRAM CHASES 
This transformer is suitable for all Cathode Ray Tubes. THREE WAVEBANDS FIVE V 

With Tag Panel 21/- each, . LATEST i LARD 
Type C. Low capacity wound transformer for use with M . ECH42, EF41, EBO41, 

2 volt Tubes with falling emission. Input 230240 volta, L ELAl, EZ40 
Output 2-2)-2)-2)-3 volts at 2 amps. With Tag Panel 12 month Guarantee, wt 200/250 v 

7 6 each Short-Medium-Long-Gram. AV 

All Isolation Transformers are individually boxed, labelled . s Chassis 13)in. « Sjin pin 12 
and clearly marked with relevant data horizontal or vertical ovetlable sUs/¥6 : Mullard F 
NOTE:>—1t is essential to use mains primary types with 2 Pilot Lamps. Four Kaobs, Walnut or Ivory, aligned 787 Mullard BFS 
T.V. receivers having series connected heaters. and calibrated. Chassis isolated from mains r 


RESISTORS. All values. 10 ohms to 10 meg., ¢ w., 44; BRAND NEW £1 0.10.0 Carr, 4/6 


w., O2.; lw. 84;2 4. L- 
HIGH STABILITY. 4 w., 1%, Q/-. All preterred values Matched 3-ohm speakers 8” 19/6, 10” 25/- 
100 ohms to 10 meg 4 


5 watt } WIRE-WOUND RESISTORS ( My 

10 watt > 25 ohms— 10,000 ohms : | 

15 watt) | g- 

0 EP eeeraprgrrae s- || RECOMMENDED FOR ABOVE CHASSIS wil 

WIRE-WOUND POTS. 3 WATT LAB. COLVERN ETC . VRiI6 

Pre-set Min. T.V. Type . Pl 

Knurled Slotted Knob . ossey 76 

All values 26 ohms to 30 ‘ eo OTA _ 6BRA, 4hW4. OOOT7. Ole Ls oKy™M 

K. 3/i- eo; 60 K., 4/- 5/6; Kx. 6/6 OBA7, VOU, GX4, GXS, WIAH a> Lh) ize 

ray yt — Track 60 K w u i pee a. vor EY, ELS, HVRA, PEN: 6, UR, UPA 

to 2 Meg. 3/- 3/- | P23 

oP TRANSFORMERS Heavy Duty 50 mA., 4/6. Ditto, 

apped primary 4/9. Multiratio, push pull, 66. Tapped anger i RCFS2 poves 9 reo 

small pentode, 3/9. Hygrade Push Pull 7 wts., | T9KE, 1507, 19K or 

L.F. CHOKES 15/10 H. 60/65 mA., 5/-; 25/ 12K8, 1297, 12K7, 4014, 96 

mA., 11/6; @0/15 H. 120/150 mA., 12/6; 6 H. 260 mA., 15/-- } SPECIAL PRICKE—-37/6 THE 

MAINS TRANS. %360-0-350, 80 mA., 6.3 v. tapped 4 v. 44., | 2/6 BRAND NEW ¢ 

5 v. tapped 4v. 24., ditto 250-0-250 80 mA., ete., 21/-. SUB-MINIATURB VALVES -WIRE ENDS--BEX- DAL 
AID APPARATUS K.P. PENTODES ; 

I midget size | 

I 


LP. TRANSFORMERS. 4065 kos. Pye TYPES DF70 AND CKS05AX 


fin iim.xi 7/6 pr With dat 


PRE-AMP. FAMOUS MAKE 
Will amplity output of your Band 3 Converter, Tune 
HEATER TRANS. Tapped 200/260 v. 6.3 v. 1) amp., 7/6. able Channels 1 to 5. Midget size, High gain fring 
COPPER PLATED AERIAL RODS. ; « l2in. A. "atting, model. B.VA. Valve Full instractions supplied 
3/- dos. Post ly- READY von t - (A.T. 200V,, LT. 6.99 
ALADDIN FORMERS and cores. jin., 84, fin, 104 required ) + tach BRAND 
in, FORMERS with Case and Core. fin. #q. ifin, and i manne Pow —— ve, B5/- 
nh, oq. x 3fin., 2/- en “ 
SLOW MOTION DRIVES. Epicyclic ratio 6:1 


TYANA. Midget Soldering Iron. 200/220 vy oo shane ., - Volume Controls | | BO ca CABLE Coaxial 


14/1 
1h MIDGET IRON. 25 w., 22- . Bemi-air spaced Polythene 
MIKE TRANSF, Ratio 50:1. 3/9 es., new and boxed. (Limited period) "= * insulated jin. dia. Stranded 


—_— DROPPERS. %*« iin. Three Adj. Sliders, .3 amp y il core. 
4/3, 2 amp., 1,000 ohms, 4/3 | Brand new Piessey 3-speed Autochanger Mixed Unit = Losses cut 50 M4. ya 
we 100 D. .3 amp., 60 ohms, per foot, 2 amp., 100 ohms for 7, 10 and 12in. Records. Twin Hi-Fi Xtal Head a. 4 9 STANDARD 
per foot, 2 way 64. per foot, 3 way 74. per foot with Duopoint sapphire stylus. Plays 4,000 records | tin, Coaxial 84. ya 
Sprung mounting Baseboard required 15) = 12}in DOUBLE §0CKET 3 
CRYSTAL MIKE INSERT. Famous make, precision j we oe. Depth 2in. Super Quality ‘ost free SOCKETS 1 OUTLET Ty 46 
gin 5 Bargain Price v Indoor lav. T., 18 
ggg a gy , “ » ile indoor, 6.6, Band 9 Twies, 76 pe 
TWIN PEED! 0 of 
LOUDSPEAKERS P.M. 3 OHM B.8.R. MONA RCH Fa Ie a oe 09 ohms 
R.A., 17/6 i 4 
3-SPEED MOTOR & TURNTABLE, | | L220 21, 16. 000 p70) oti 0 
ACOS TURN ALUMINIUM CHASSIS. 18 swe. Plain, undrilied 
XTAL PICKUP, ACO OVER HEAD with 4 sides, riveted corners ont tettice fixing holes 
¥ field SPECIAL OFFER the two £4-1 5-6 7+ 4in., 4/6; 5/9; 11 ~ Tin 
CRYSTAL DIODE. G.E . - c POST 2/6 60; la~ : 14~ Iiin., ios. 6 -14m., 126 
CRYSTAL SET CONSTEU iON, 1/- . 166 
40 CIRCUITS USING GE TMAMIUI DIODES, 3/- 


SWITCH CLEANER vine, a a 3/9 tin sae = | U y t E P E A T A h L E & A ke G A | N Si tnt PAINT. Air au Gries, a in P 
+ yh gt yg ~| ect, : ©. CONN, yh - single a annie 24. ya 
1008 Standard ste = trimmers and feet 9/-; less trimmers GARRARD 3 SPEED AUTOCHANGER bin RADIO. sthewDnivens iy “6 


PURETONE RECORDING TAPE| || %°* SourPrice £8.19.6 


t c.O.D. arr 
1,200ft. on standard fitting 7” eo — : . we 


Plastic reels. Brand new boxed 17/6 DS BOOKS IN STOCK. List SAB 
ALS, Parts I 


| VALVE MANU . aod Il. 5)- each part 
VALVE HOLDERS. Pex. int. Oct. 44., EFS0, EASO G4 Teletron Band it Converter FM. TUNER COIL KIT 6 HLF. coll, Aerial Coil 


B12ZA, CRT, 1/3. Eng. and Amer. 4, 5, 6, 7 and 9 pin, 1/- For London, Midland and Northern Oscillator Coil, two I Trenstormers 10.7 Me 


‘ 
MOULDED Mazda and Int Oct. 64., B7G, BBA, BSG, BOA ransmissions Detector transiormer and heater choke With etreuit 
Od., B7G with can 1/6, VCRO7 2/6. BOA with can, 26 


CERAMIC, EFSO, B7G, Int. Oct. 1/-, B7G with can, 1/9. | Suitable for all T.V. makes. T.A.F. or ow sock OOl mld TLV TCO 56 
SPEAKER FRET. Woven Plastic TYGAN. Walnut tone, Superhet. Ditto, 20 kV., 0/6; + i090 pl. to 600 pt. Micas, 64.; Tubular 
per foot. Expanded metal, gold or silver. Ready wound coils, two EFBO valves, all 500 ¥. 001 to 01 mid, 94; 06 1 1); 2816; 619 
2/- per plese, Milver 15fin. x 9fin., B/- | | components, punched chassis, circuit diagran 1/360 v., O4.; 1/600 ¥. 1/3; L180 ¥., 26 
WAVECHANGE SWITCHES | | wiring plans. COMPLETE KIT for mai NEW ELECTROLYTIOS. vamees MAKES 


2-way, 3 p. 2-way, short spindle | operation 200-250 v. A.C. 43 10 - TUBULAR TUBULAR 
4-way, 2 water, long spindle | 1/275 vy 100/85 


v 

) p. G-way, 4p. 2-way, 4p. 3-way, long spindle 4 AS ABOVE less POWER PACK. Require 
p. 4-way, 1 p. 12-way, long spindle 20v. 20mA. H.T. 63¥. 6a LT. €2 

Mains Transformer to above Spec 

KNOBS. GOLD ENGRAVED. Walnat or Ivory. iin Min. Westinghouse Rect., ditto 

diam. 1/6 each. “ Focus” “ Contrast” “ Brilliance,” Punched and drilled chassis 

om, mao - eae Mr. - Larger chassis for Mains Model 
+ Wavechange."” “SML Gram.” Teletron Coilset with plans 25 ¥ 
Record-Play."’ “ Brightness."’ Ditto, not engraved, 1/- Full plans and circuit details “ us ‘ 


To PO HNKNWMHOKS 


We have no connection with any other firm. Please address all Mail Orders correctly as below 


RADIO COMPONENT SPECIALISTS ore ee een eee eayeem 


fel. THO 1665 Buses 133 or 68 pass door $.R. Sen Sethurst 46-hour postal Service P.&P. ij- €2 orders post free. C.0 D. Service 1/6 


124 


—— es —____— — 
DEMOBBED 
TV Peel vaLves 
CONVERTORS MANUAL ’ 
25/-: 
thiy of 25 


mot 
w #£7/10 


SERVICE SHEETS 


eis 10 


Testoscopes 
fuced ‘ 2'6 
Testprods = 
yliour *¢ I 
dicators Post 
Unifles bine 16 
Polish 
Harlecta Ad 


vive'Tiveal | ALL MAINS THREE 


Cement 
Ra wi 


Bulgin Hussers 


MICROMETER 
Brand new 
Precision 


instrument BARGAIN 10 é 


Please enquire for any number not list , per eq. ft. Post 1/ 


May, 1956 


’ 
em ULES VALVES 


mt 7A HIGH SL ARLES 


Deposit only 7 
& 8 m’thly 10/9. - 


A.C. ELECTRIC 


PAINT SPRAYER ~~ 


Cash 


75/- 


£ 4 Electric PAINT 
Volume Control’ § STRIPPER. Out 
5 ates blewlamry 
No paraffin.) Foo 
Lene ow proot electric tox 
Easier and Faster 
Wearite ( h, Clean and safe. Old 
. , _ paint oes Nike 
4 mid 2 magic. Cost 44. per 
B wins Pp... hour. A.C4D.0. Or 
mantum 0 . 
with Cireutt 2/- — 


42/6 cash. m'ly of 6/6 


Cnassis Cutters 
| with Keys 


McMurdo BSG 


Tester 52/6 
AMMETERS 


utter 


yu= 


{ three parte 


20. <2 
AeSo 


@G2, 2878, aa; 


VUSSSOUWL Ke 


19/9; 2in., 31/9; 
). BB/D: lin. equare 24/3. Poet 1 
All prices are with keys 


Antenae 
itt nter 
leckiag 
copper rode 


9006 
STOP PRESS 
BARGAINS 


Cireult Test 

L.T. & HT. Teste 

mA Test 

t Valve Test 

Mikes (worth Continuity and Re 

é 5- sistance Tests. Com 
Speaker hi with Test 
Fabri 


+ eo: 


~ 
rw®ooeoo = 
F o 


7a: 


ASK ARTHURS FIRST 


Valves and C.R.T.s in great variety 
AVO METERS IN STOCK 
Avo Model 7 
Avo Model 8 
COSSOR Oscilloscope Model 1035 £120 0 0 
COSSOR Oscilloscope Model 1052 £104 0 0 
ADVANCE AND TAYLOR Meters always in STOCK 
LEAK TL/!0 Amplifier and ‘Point One” 

Pre Amplif er Come 
LEAK F.M. Unit with bui in Power 
Supply £33 15 0 
JASON F.M, Unit with Power Pack 4i9 7 «0 
MAPMANFM.8Ii Unic C21 O 0 


£19 10 O 
423 10 O 


28 7 0 


VALVE MANUALS 

Muliar " 

Osram . : 10 
5 


LOUDSPEAKERS, RADIO, 
TELEVISION, RECORDERS 
AND RECORD PLAYERS OF 
LEADING MAKES 

flered subject to being 
4 to price alteration 

WE WELC YOUR 

IRIES on and 


Postag Electr 


pRroPs ARTHUR GRAY. LTD. 


GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C2 
TEMpie Bar 5833/4 and 4765 Cables: TELEGRAY. LONDON 


rr ee 
"em i 
er tl 


SST ETTTT TT TTT 


i 


THE WORLD'S GREATEST BOOKSHOP 


** FOR BOOKS # 4 


NEW AND SECONDHAND 
Technical Books 


Foyles have Departments for Gramophone Records, 
Stauonery, Handicraft Tools and Materials, Music 
agazine Subscriptions, Lending Library 


119-125 CHARING CROSS ROAD, LONDON, W.C.2 
Gerrard 5660 (20 lines) $e Open 9-6 (Thurs. 9-7) 
Nearest Station : Tottenham Court Road 


TOUT eee 


STU 


POLYTHENE 
INSULATORS, END CAPS, PLUGS, ETC. 


for 
T.V. AERIALS 


Standard Articles or Special Mouldings 
AMPLEX APPLIANCES (KENT) LTD. 


19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 


(RAVensbourne 


All export enquir 


ANTEX LTD., 3 TOWER HILL, LONDON, E.C.3 


5531) 


e+ to 


May, 1956 WireLcess WorLp 


Y FOR VALVES-GUARANTEED NEW AND BOXED 


a 


MAINS DROPPING STC RECTIFIERS 
RESISTANCES 3/10 RM} 
a RM 4 
725 ohms Erie tap at 600 ohms 
650 ohms taps at 375 ohms, 500 
6j~ | 6F6M - ohms, 5 ohms, 30 ohms 
770 ohms Mains Dropper for 
Midget Radios with a tap at 125 
ohms, size Bin. long = fin. dia 
Dagole Mains Dropper 
cement coated with 2 sliders ‘ PENCIL RECTIFIERS 
3725 
Green Vitreous Mains Dropper 3/40 
1,328 ohms, 2 taps 3/45 
Zenith Mains Dropper, 910 ohms 


SMALL SUB-CHASSIS 


With 2 valvehoiders for 954, 955 
type of valves 


2 amp. as above, |,200 ohms 


HEATER TRANSFORMERS 
CAT ISOLATION Primary 130 ¥ 
TRANSFORMERS Type NAP Available 
Rat 1-1.25 giving a 25 boost or 
secondary Particularly suitable for 2 vole 4 amp 
Hight Definitior Receivers Four 4 vole 1.5 amo 
types available « ver most tube 5 vole 2 
heaters | 6.3 vole 
NR 9A 2 vole NR 98, 4 volt | 2 vole 3 
NR 9C, 6.3 vole NR 9D, 10.8 vol 4volk 3 
NR 9E, 13.3 vole 6.3 volt 
With Tag Panel and Solder Tags 6.3 volt 
16/6 each 12 vole .75 amp 


RY. Type NAI2 

VA105/30 inpu 220/240 volts 

VRIIG ulei « > 0-2-4-6.3-7.3.10 and 
VARII9 
VARIN input hes two taps which increase 
VRI37 output volts by 25% and 50% respec 
VAR150/30 tively 

This transformer is suitable for most 
Cathode Ray Tubes in Medium 
Definition Receivers 

The MOST versatile Low Capacity 
CR Transformer with Universal 
Oucput 


yider Tags 


Type NAIA 
A most useful transformer for use 
with 2 vol« Tubes with falling emissior LOUDSPEAKER CABINETS 
230/240 volts This attractive walnut finished 
2-24-24-28.-3 vole cabinet is available for 64in. oF 
Bin. speaker units. Metal speaker 
fret, complete with back and 
SRAGY y rubber feet 
EAF42 12/6 PL82 _11/6 Shin. type : 
Measures Bhin. « Blin. « 441m. ot 
SPECIAL PURCHASE! base. Price 16/6 each 
GEL Cabinet Loudspeakers, Cat 
No. 6C1955, Bin. P.M. Moving Coil » x 104in. x Sin, ot 
Pole T Y ’ i . 
Po 4-Way win Flat Transparent Mains Loudspeaker Unie, 214 ohms, with Price 20/6 each 
2 Pole, change-over Flex 14/0076 5 
. Volume Control Price each .» type: 
Measures 6}in. « 43in. « 7hin. 16/6 


CABLES, ETC 


Pole, 3 Bank, 3-Way Screened Cable Singles 
4 Pole, 2-Way Twin 
2 Pole, 3-Way wich Black Knob Push Back Wire, 14 Strands * * * * * * * 
Way, 2 Pole, 3 Bank J~| Semi Air Spaced Co-axial Cable PHIFCO ALL-IN-ONE | 
Solid 1/0022 7 RADIO METER LOUDSPEAKER UNITS, ETC 
VOLUME CONTROLS, ETC , Stranded 7/0076 Tests LT. 06 v. ACJO.C.. HT — or , eact 
each | 0. 240 y At 1D < : MIA 0 0 Bleck n ypes ay “ ectrone 
Tiniature ve — Controts * * * * 7 * | Bakelice internal Bettery for oe on 17/6 
Jjouble pole switch, 2 Meg. r 4/¢' Pisande ake Price 3816 each din ave by Goodmans, Role is 
andard ¢ trols, single p< I 
tch, 2 Meg. r. and 4 Meg 3/6 Types by Goodmans, Plessey 
A 


ge 24 ecg ee VARIABLE CONDENSERS 10in. Types by R. & A. Celestian 
each ote 

3 gang 0005 mid 5/9 64in. Wafer Speake ru 

2 gang .00035 mid se suitable for Car Radio, et 

2 gang .0005 mid. with feet 12in. Plassey Lightweight 

and trimmers 76 Eliptical Speakers 

2 gang Midget with dust 4in. x Tin 

cover 00035 mild with All above are P.M. Speakers 


Build this Excellent *% Easy to Build. trimmers ee 2-4 v. Speech Coil 


ng Midget 0005 mid 76 
: ' *& Valves 6j7, 6K7, 6V6GT s omnes 
Kit for Yourself ! png Bo TELEVISION TABLE 


Size of top, 19pin. « 19pin Haight 
ALPHA 3 VALVE T.A.F. KIT * Walnut cabinet. TS.L. FERRO-MAGNETIC 1Bin. Rounded legs which 


AERIAL ROD | for transit 
Full instructions, point to point wiring | 
diagram. Circuit diagram, and full A length of Ferrite rod with full 
- ° shopping list 1t/- All components netructions for winding Medium or | CONNECTOR L&ADS 
may be purchased seperately Medium and Long Weve interne! Red single lead with wander 
aerials, 6/- each and socket 44. cach 


snecreaw 
each, carriage 3 


Dive 


WHEN ORDERING PLEASE QUOTE “ DEPT. W.W. 


Sn | Cn oe 
A | PH. [A TERMS : | Cagh with order or 6.0.0. 
} va 5/6 VINCES CHAMBERS follows : Orders value 10/~ add 9d. ; "20 


add \/~; 4/-add 1/6; 3 addil)-: uniess 


RADIO SUPPLY co —_ VICTORIA SQUARE otherwise stated. Minimum C.O.D. fee 


and postage 2/3. 
}) 


—4§}—_— on 4 — 1 -- 1 LEEDS I. MAIL ORDER ONLY 
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me CC, soe WYO BRITISH NATIONAL 


i BRAND NEW I5in. 15 ohms 0 watt P.M. SPEAKERS RADIO SCHOOL 


nip price €9/19/6. Carriage 12/6 ESTD 1940 
R.C.A. PRESSURE UNITS 5 ns. P.M. 20 watts. Complete ~ 
with Exponential Horn, leng 14 dia. 17 £5,196. Carriage 10 


COMMUNICATION RECEIVERS P.C.R. 2 waveband 13-49 NOW IN OUR FIFTEENTH YEAR 
200-600, 800-2,100 metres. A PCR 13-41, 41-120, 200-550 AND STILL 


mecres Both types in brand new conditior Fully tested before 
despatct Price €7/10,- each 


POWER PACKS for the above models a le. A.C, mains, Bu NO B N 

as for che RIIS5SA and 1 192A rec ‘ rriage 7/6 . ° ° ° 

RIISSA RECEIVERS 0d 4 £8/10/-. Carriage 7/6 
R1132A RECEIVERS sood dition. €3/17/6. Carriage 7/6 HAS EVER FAILED 
POWER PACKS for the above plete with speaker built into 

very attractive po 8 exter ” speaker « t Ready for to pass his examination(s) after completing 
use on A.C. mains 20 £5/10/- 4 

RECEIVER TYPE i09 od conditic re |.8-3.9 Mc/s 
and 3.9-8.5 Mc/s sus. Opera v. bate Price €4/7/6 
Carriage 10/6 


POWER PACK for the above arriage 5/6 Our Secret? 


[C.M.G..25 PHOTO CELLS m). Brand New 17/6 each Sincerity, Long Experience, Family 


TELE-F ind powered cele; vit ng generator. Cor 
plete in woode carrying case Jsed but sound conditio 37 6 
Carriage 3/6 

50 WATT EX GOVT AMPLIFIER viel T66's in paraliele 

push-pull ta 4 200-250 v. A t Jutput imped, 600 ohn 


yk sn Sass bocet contre! feted to the student. 


T f 
err 


our appropriate study course 


Ownership, Pride of Service and a 
genuine attempt to mould the “‘ Course”’ 


Line High imp. gram ar 
Quality amplifier housed 
performance. Bargain ¢ e 425 


METERS A.M.Brit.1.R.E. and CITY and GUILDS Radio and 
; Telecommunications Exams., etc. etc. 


1-0-1 millb-ammeters is nountis 
0.300 v. A.C. flush mounting 24 ale 3 

0-25 amp. D.C. flush mounting 24 ' PRINCIPAL, 
ea ed ee a” Cee coe BRITISH NATIONAL RADIO SCHOOL 
0.200 v A.C. meters flush mour g 3hiv “ 2, CANYNGE ROAD CLIFTON, BRISTOL 8 


Tel. BRISTOL 34755 


wovevws ven CLASS Dd « nd 1,900 kc's-8,000 kes 
7S m.jint 

in perfect ng 

CONDENSERS 


new in original crates 
VARIABLE VOLTAGE REGULATOR TRANS. input 230 v 
A.C. at 21 amps. Output 57.5 volts in 16 equal steps to 230 v. at 
21 amps. Ex..Gove c ondition, £12/19-. Carr. extra 


H-DUTY TRANSFORMERS L.T. 230 v. PRI-II-12.5 v , A t Y “ 
710 amps. €5/10/-. Carriage 7/6 our ervice 
‘TWIN TELEPHONE CABLE . mile 
rT le, 25 er mile : : extra 
* AYO” MODEL ? fgg Ne amg Even the best instruments sometimes 
(cases available), €13/10/-. Post 3/¢ fail It is then that quick and ready 
WESTON BATTERY OSCILLATORS. Model £ 6 De service is appreciated. Our Service 


In rlect cond Love UO k 20 
sll nwt 400 c/s. Complete pe rf Department, operating from new and 


45/19/6. P.P. 4/6 larger premises, iS more than ever 
COLLINS RADIO RECEIVERS TYPE 46159A Freq n ready to ‘do its job.”’ 
1,500-12,000 ke’s nput I2 v. « 220 v. DO Less crystal anc 


pack This ur s part of T 12-Trans. Receiver 


clean and good condition. | te jyuantity. €15, ¢ ; 6 * 
RECORD MEGGERS. 0-500 v. 0-20 meg. » ' ase ; 


Post paid 


VALVE TESTER (by Radio Ci y. Model No THE LARGEST STOCKISTS OF ELECTRONIC 


Wil cent moat American vaives from I. v.t0 200 v.10, Carr. 5. INSTRUMENTS IN THE NORTH OF ENGLAND 


pret ata pte OV RAROTOR adi P.E. 103A. Heavy duty power 
21 amp 2 If amps. Output 500 v 
ntinue us plete witt nnection able fe 
and mountir f f ew and ed ditior ealed in origina 
crates ais Carriage extra 
ADVANCE - AVO : CINTEL - COSSOR - DAWE 
Genser Griven}. Gin, leap. Now end unaeed. ANI8l~. Corr. 8) ELECTRONIC INSTRUMENTS + HIVOLT 


(motor 8 04 ‘ a 


A.C.A. PRE-AMPLIFIERS 2 6)7 valves and connection KELVIN & HUGHES « MULLARD - SARGROVE 
NeaOD SOE PAOSE St ABUL SUE ¥. Ps. t L.T. supply requires |. LANGHAM THOMPSON - WAYNE KERR 


Output New a 1 «5 

a4 D.C..130 v. AC. $0 CYCLES. ROTARY CONVERTERS WAVEFORMS ETC. 
20 watts output. Brand new. 44/17/6. Carr. 7/6 

RACKS G.P.O. STANDARD. for 19in. panels, Stee! channel 
sides, correctly drilled, heavy angle base, height 6fc. €3/15/-. Carr. extra ” 


CARRIAGE CHARGES APPLY TO ENGLAND ONLY 


FA kes WELARS, SAbuBerek Lee ase | | F.C. Robinson & Partners Ltd. 
122 SEYMOUR GROVE - OLD TRAFFORD 

TLE NEWPORT ST., LONDON, 
15, ut decry EICESTER SQUARE TUBE $ ' W.0.2. MANCHESTER 16 .- Telephone CHOrlton 5366 


GERrard 6794 1453 en ee 
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MAINS TRANSFORMERS T.V. CONVERTER 
. . a al ee vin 
Primary / For the new commercial stations, complete with ‘ tapped at 
6 


226 _ 2 valves. Frequency can be set to any channel , 1 »3 amps 
: within the 186-196 Mc/s band. |.F. will work shee. sor 4 26 a 
. " - into any existing T.V. receiver between 42-68 4 r a - - tae an 
22/6 . Mc's. Input arranged for 80 ohm feeder, EFBO 6. P. & P. on each 
as RF amplifier, ECCBI as local oscillator and E V. Width Cvntrols "36 
The gain of the first stage, R.F. amplifier PERSONAL SHOPPERS ONLY 
Required power supply of 200 D.C Sin. Bolarger 17/6. t2in. 976 
Chassis mounting r at 25 mA., 6.3 v. A.C. ac 0.6 amp. Input filcer Germanium Crysial Diode 16. poet 
. ensuring freedom from unwanted signals vale Used Bin, Tube wit hore 
‘ j Simple adjustments only, no instruments Post paki 
32/6 required for trimming Will work into T.R.F. or superhet, Band Switch 
and wire wound gain control. Fully screened in black crackle finished 
case, size Sjin. long, 3din. wide, max. overall height 44in. €2/196 =, tn Srenstoomes 
146 P. 2/6. As above, complete with built-in power supply A.C. mains 200-250 v ne end width nur a 
£3,196. Post & Packing 26 whe titker winds 
Line aod EH T Transtormer 


BAND Ill COMVERTER KIT built-in Hine and widt 


raprising hanne! tuner, mains 


Semi-shrouded drop-through 


Drop thro 


Line op Trans!ormer : 
sn mounted in rubber, 126 


Chassis mounted 
4 


Drop thro 


and EPS) and all necessar muy ir * oF ” ‘ i € 
lata - P. @ P. 2¢ Sean coils. 


B.S.R. MONARCH three speed automatic changer, current model. Brand new. Will take ! 
7im., 10in., or 12in, records mixed. Turnover erystal head A.C. maims 200-260 Pre 
Budget Price while stocks last 715 Pal 


Mains Transformer upre P.M. SPEAKER. “jin feild 19/6. *1 
. . 16/6. i2ir wed field 25 al 


EXTENSION SPEAKER |; ed walnut mplete w 


seen 7a ‘ T.R.F. KIT y “Wf 


500-0-500 A. 4 IN PLASTIC CABINET 


§00-0-500 metal rectifier A‘ maine 
: Medium and long waves, Ir 
M.E. Speaker 
uo browr Valve tine-up 
nd VI Size 15)in. long by Sin 


Tin. deep. 23/19/6. PF. & P. ay 


energised 6iin speaker 
j t 


M.E. speaker, with 
40 ol 10/6 CABINET « mplete with chassis, back plate, 2 wave band 


spindl nobe and back and Sin, epeaker with O.P tra: 
ume Controls 


1 2001+ bh Impedance Recording Tape on alumintun 12/6 post paid 
sPectaLy OFFER & P a speakers, removed from ebeasia fully cuaranteed. All by famous 
12:6. 


manufacturers, P r 2 100 rated 
A. ripple 
160 mid 


16in. TUBE 


BY FAMOUS Wnt » 
Trimmers, }-4 oa , MANUFACTURER  avainni $e 
10 wikw 
20-WATT A. or D.C. 200-250 v. FLUORESCENT KIT TT ‘ 100 mid 
ena nish, two tube holders, starter and holder and barrete ' ty ¢ mid 
Twin Gang .0005 0 mid 
66 POL 4 ATTACHMENT | tor electric drilie. Quarter . , ' Miniature ' 
uz 0005, e 4 olishing cloths and one sheepskin mop mounte , j pt, 500 pt, and O01, each Fé 
7/6 phe. i/¢ ‘126 Spare sheepekin mm ch Combined and escuteheon 
i “a 


Coils 


Twin Gang .0006 Tuning Condenser 
' . - 
) 


3-speed TRANSCRIPTION MOTOR 
BY FAMOUS MANUFACTURER 
Complete kit of parts comprising accurately ; 
balanced precision made heavy turntable with Line Ose. Blockine Trans. 4/6 
Used Metal Rectifier i - rubber mat, large constant speed condenser CHOKES 
6/6. Metal Rectifier Oo m starting motor, base plate Can be acsembied in 
6 £6 - 19 - 6 Aer halfan hour, A.C. Mains 200/250v Fully guaran 
Mets! Rectifier, KM aid teed. Parts sold separately 
$6 mA & 
OUTPUT TRANSFORMERS POTATO AND VEGETABLE PEELER. By famous maoutscturer. To suit models A200 an' Wide Anat F M_ Foous Units 
A700. Capacity 4)ib. complete with water pump. All aiaminium construction, white stove vl tat 15 
enamel finish Originally intended for sdaptation on an electric food mixer can be easily PM. Foo Ur Mulla 
converted for hand operation. 396. I & F with rrber t 


Frame Oscillator Blocking Tra 


15 

STANDARD WAVE CHANGE ab nanny 19 “n Energise’ Foous Coll 
way 1/9 9 pole d-way 3/6 © type, | iw way a 

D6 en b pole I} 


mounting \ 17 3 


fon Traps for a ard of Knglieh 


SIGNAL Atandard 4 u red Ls, 4 14 ie. Gar 7. 9G Wenste clantesd, wen-can PATTERN 


“ bh if ‘ it ii 


GENERATOR sae snl tis oateae oe - eee Od Bie GENERATOR 


wligned « mt ' 


3-speed automatic changer by famous manufacturer. 10 
Records, turnover crystal head, brand new, current mode! 


A.C. mains 200/250v. (list price £14-10), €8-19-6. P.& P. 5 


R. AND T.V¥. COMPONENTS (ACTON) LTD. 


' ‘iM 23 HIGH STREET, ACTON, LONDON, W.3 Coverage 40 0 


A2 Main 7. ‘ ‘ < . 
oa £4-19-6 GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION IS APPLICABLE AL, Mains £3-19-6 


Term: of Business Cosh with order Despotch of goods within 3 days from receip’ 
4 deposit payments o orde Where post ond pocking chorge is not stoted please o 1¢ Org 

9 , ” 20) - deposit, 4 ments of @1 
oF j “|, ond 2/6 up @ C2. All enduiries S.AE., lists Sd. each i ee ‘ . 


25 a? 4/6 ents 


128 WIRELES 


BUILD ONE OF THESE RADIOS NOW 


wild this exeeptio 
j sensitive twin 
rode radio = 49/6 
t e ae 
of be : 
This is the oe without any radio knowleds 
sistent with high quality o radk nateve 45 re H 
knowledge whatever needed 
be built by anyone in 2-3 hours, 
ver “ 
Thie terri 
and Long W 
feedback 
and 


lowest possible 


n fact « lam quite pleased with 
brand new Every single part the little set I purchased from you I 
tested betore despatchin ean get the Ho Regionals 
octal-bae . , 


A.F.N."’ and lots of roa Stations, I 


cited testimonials Mr 


am very satisfied it is worth every penny 

of the price Cost of all parts, plane 

everything down to last nut and bolt 

40/6 including post, packing, etc. or send 
lor priced parts list Not Ww 


‘Mail Onder 


=” SEND TODAY ! 


CONCORD ELECTRONICS (Dept. W.W.6.) 
39, Queens Road, BRIGHTON, | 


RLD May, 1956 


FREQUENCY METERS 
27-8" up to 10,000 cycles 
DIFFERENTIAL A.C. CURRENT 
METERS 
COMPARING THE MAGNITUDE 
OF TWO CURRENTS 
PHASE SEQUENCE INDICATORS AND 
SYNCHROSCOPES UP TO 5 Kc 


A Full Range of Switchboard and Portable 
Instruments 


THE ELECTRICAL INSTRUMENT 
Co. (HILLINGTON), LTD. 


Boswell Square Industrial Estate, Hillington, 
Glasgow, S.W.2 Halfway 1166 and 2194 


——— 


AUTOMATION !!! 


mVAGNETIC RELAY Sun_nl 
TYPES 3000 and 600 


Built to specification and to stand the most 
rigid test 


Tropical or Jungle finish 
Prototypes at short notice and reasonable 


deliveries on quantities. 


HIGH SPEED, A.C. & TELEGRAPH 
RELAYS IN STOCK 


KEY SWITCHES 


P.O. & MUIRHEAD TYPES 


ELECTRO MAGNETIC COUNTERS 
MAJOR or MINOR TYPES 
Four figures—any resistance—D.C. WKG. 


JACK DAVIS « (RELAYS) ) LTD. 


TUDOR PLACE, LONDON, ) 
MUSEUM 7960 LANGHAM 4821 + 


PAPA PD POD APA AAD GP GPA ACO OCG 


EDDYSTONE COMMUNICATION RECEIVERS 


Model 840A 
for universa 150 and 680X 110/240 v. A 
dials are clearly marked with band spread logging 
flywheel loaded « ng mechanism These sets 
discerning professional and amateur users 
gladly forwarded 

Latest EDD YSTONE ¢ 


Eddystone 
S pecialists 


SERVICES LTD., 


55 COUNTY ROAD, anita ~~ a 
Telephone: AINTREE 1445 STAB. 1935 | 
Branch address: MARKET CROSS, ORMSKIRK 


TRADE ENQUIRIES 
INVITED 


instruments are supplied 
ar nd n polished wood case. Six ranges, 
300 D.C. bin 
knife edged pointer cali- 
s Each instrument is 
om astandard meter to an 


ce £4.19 6 each 


and volts 


E SUB-STANDARD VOLTMETERS. These 
| 
' 


— OFFICE RACKS. Standard 


59 6 eact 
AMERICAN PRECISION POTS. 10,000 


plate. Brand 


19in. U 


€ ype 


: correctior 

n 6« 

COLLINS MOD. TRANSFORMER. 

P 807-807 dio 
y 12/6 eact 


wand boxed 


Push- 


20 watts a Supplied brand new, 


SPECIAL OFFER GRAM 


WIRELEss WORLD 


fEAG0 


"3-34 


FOR ALL RADIO BARGAINS 


TRANSFORMER 
volt input 

1. 250/0/250 volt 60 mA., 2a 
shrouded. 18 6. 

2. 250/0 250 voit 80 mA., 6.3 v.4a.5v. 2a. tapped 
4v. 186 

3, 350/0/350 volt 80 mA., 6.3 v 
tapped 4 v. 186, 

4. Tapped L.T. transformer 
20/24/30 v.2a., 18/6. 

5. Auto Transformer, 
21 -. 

Filament Transformers. 63 v. 15 a 
63v.3a., 106 

Charger Transformers. (A) 3.5, 9 
14,3. (B) 35,9 or IS v.4a., 166, 
1a., 9/9. Admiralcy types, 230 v. input. |. 2,000 
5 mA., 146. li, 4v. 140.63 v. 15a. 106, i 
500 0/500 v. 250 mA. 4v.C.T. 3a. 196. 1V. 1500 ¥ 
330 mA., 52/6. 


BARGAINS. Aji 200 250 


63 v.3 a5 
4a,5v.28 
3/4/568/10/12 15/18 
110,200 250 v. 150 watts, 


59; 


Wve 2a. 
(C)9 or iS ¥ 


(RADIO) LIMITED 


GERRARD 8204 155 
CLabie SMITHEX LES 1ARE 


LISLE STREET. LONDON, W.C2 


Phone 


WE PURCHASE ALL TYPES OF 
RECEIVERS AND TEST GEAR 


FREQUENCY METERS. For 230 vole 50 cycle, 
Sin. scale calibrated 45-55 cycles. Perfect con 
dition, €5/10)- each 


ADMIRALTY POWER 
input 200/250 volt 50 cycle 
200 mA., 6.3 voles 6 amps 
condenser smoothed Fitted with 2sin 
moving iron meter reading A.C. input 
volts and D.C. output volts. Mounted in grey 
metal case for 19in. rack mounting. Supplied 
in perfect condition 69/6 each ideal for 
receivers type R.1132, R.13992, R.1155 


TRANSFORMER GARGAIN. 
pattern. Primary 230 voit 50 cycle 
14 volt centre-tapped at 12 amps 
rating. Brand new only 42/6 each 


YAXLEY METER SWITCH. 
pole 12 way 8 bank, 7/6 each 


UNIT 2M. 
Output 240 volts 
Double choke and 


Admiralty 
Secondary 
100", safety 


Single 


MOTORS Garrard 200/250 volt 
A grar t omplete with 
tables va speed 0-45 
ssed for latest type 
33 f ; ‘ 45 r.p.m records 
Abs e p, 22.6 eact 


abie 


Can be 


AR.88 SPARES 
TUNING DRIVES. 6 
xed, 10 6 eact 


and new and 


COSSOR DOUBLE BEAM 
Type 3339. 


(Price extra larger type) 


"SCOPES. 
These laboratory test instru- 
ments are offered in perfect working order, 
fully reconditioned and tested. 
is from 200/250 volts A.C. 


Operation 
Price only €21. 


SUB - STANDARD MILLIAM. 
METERS. Precision portable in 
struments manufactured by Elliot: 
Bros. Basic movement | mA. Seven 
ranges, 0/1/5/20/50/100/200/500 mA 
Directly calibrated from standard to 
an accuracy of 0.6"). 6in. mirror scale 
with knife edge pointer, calibrated 
0-100 mA. Supplied brand new with 


CERIN tg tone ty ASSEMBLE. 
w and 17 6 each 
Brand new Belling 
36 each 
Brand new 6ft 
standard P.O 


THERMAL cuT outs. 
e type, 24 v eration 
P.O. JACK LEADS 


3+ eact 


screened 
jack plugs 


“TRANSFORMER SNIP Admiralty pat 
P 230 volts 50 cycle Three 

gs each 10 vole centre tapped 
sw give any voltage between 
vole steps at 5 amps 


ONLY 29 6 each 


PHOTO-ELECTRIC CELLS. 
VA.16. Brand new, 66 


mary 
secondary w 


ampe 
4 30 


ed brand new 


Type 
6 volt 


eact 


MARCONI! SIGNAL GENERATORS. 
TFG390. 16/150 mc/s Brand new €25 
TFGSI7 16/58 mc/s. and 130 260 mcs 


new £35 each 


METER BARGAINS. 

50 microamps. 2}4in. RD. F.M.M.C., 59.6 
100 microamps. 24in. RD. F.M.M.¢ 396 
500 0/500 microamps. 24in. RD. F.M.M.C 
50 mA. 2in. sq. F.M.M.C., 7/6. 

200 mA., 24in. rd. F.M.M.C., 9/6. 

| amp. 2}in. rd. F.M RF 69. 

| amp. Zin. rd. PIR. §)- 

4 amp. 2in. sq. F.M.RLF., $)- 

300 voits D.C. 2in. sq. F ‘MM , 06, 
300 volts A.C. 2}in. rd EMMI 25 - 


each 
Brand 


25 -. 


leather case, €12/10/- each 


EDDYSTONE 12 VOLT 
input 12 vole D.C. Output 
Housed in grey metal 
smoothing, 19/6 each 
HEAVY CHARGING TRANSFORMER. |p 
put 230 volt 50 cycle. Output 17.5 vole 35 amps 
Brand new and boxed, 72/6 each 

18 PIN UNITERS. Brand new, 3/6 pair 
H.R.O. VIBRATOR PACKS. 6 volt 0¢ 
input. Qutput 165 voles 85 mA., and 6.3 volts 


3 amps. Choke and condenser smoothed 
6X5 rectifier, 29/6 each 


POWER UNITS 
180 vole 65 mA 
case complete with all 


uses 


MARCONI CRYSTAL CALI- 


16 eact 


G.E.C. STARTER RELAYS 
Brand new, 4/6 eact 


12 volt 


DEAF AID UNITS 


ete less 


till available 
tside 
ntains 
crystal 
s, etc. Battery 


y o1 bakelite 
three 
mike 
24 and |4 volts) 
ear-pieces to 


Batteries 29 


t — 
SMOOTHING CHOKE BAR 
GAINS. G.B. Type 20 henrys 175 mA 
10 6 each. Col 


ys [OO mA Brand 


Brand new 


56 
AMERICAN mC HEADPHONES 
»edance 20 ohms 


30 mA 


eally 


Detector and 12A6 Output stage. 
requirements 250 v. 
Type BC-454. 
Type BC-455. 
Type BC-453. 
190-550 kc/s. 
TOP BAND MODEL ‘Coverage 
3 mc/s. 
Buy now while stocks last. 


BENDIX COMMAND RECEIVERS 
Fantastic offer of these first-class superhet 
receivers. 
below. 


12SK7_R.F. 
stage, 


stage, 
12SK7 I.F. stage, 
H.T. 12 v. 
Coverage 3-6 mc/s. 
Coverage 6-9 mc/s. 
*Q-Fiver,’’ Coverage 


| .5- 


Four types available as listed of 5 
Each receiver is in first-class con- 
dition and complete with all valves. 
line-up: 
pA mle 12SK7_L.F. 


Valve 
12K8 Mixer, 
12SR7 
Power 


Ss 


BRATORS. Frequency coverage 
170/240 mci/s. Directly calibrated 
accuracy .0O1",. Supplied brand new 
in original transit case with spare set 
valves and 5 mc/s. crystal 


45,196 each 


ME\ AL RECTIFIERS. 
and bridged. 12 volt | amp 
4amp., 14/3. 12 vole Zamp., 113. 12 vole 
1Oamp., 32/6. 250 vole 75 mA. 126 
Half wave types 

RMI, 4/3. 250 volt 50 mA., 
46. 250 vole 80 mA., 7/6. 
350 voit 60 mA., 6/6. RM4, 
volt 300 mA., 15/6. 


Meter rectifier, 2 mA., 


VALVE BARGAINS. 


Full wave 


7 6. 12 volt 


7/6. RM? 
AM}, 5/6. 
16/6. 250 


25/- 
276 


56 


full wave 


596 

66 vVvuill 

6AC7, 36. 6V6G 

ervi, 96. 6U7, 
EFM, 46. 


ECCS, 12,6. 
6H6, 1/9. 
6B8G, 3/6. 


65 - 


AMERICAN POWER RHEO.- 


ed brand ew ymplete with ear 


4c ector leads, 17/6 pair 


so MICROAMP ag idnggpe A grand offer 
and new ontaining a flush 
housed in 


with 


J oamp meter 
ase complete chrom 

ideal basis 
voltmeter or out 


for sensitive 
put meter 
VR92 diode and 
Price 596 


ains & 


omponents 


ROTARY CONVERT aN. Input 24 
10 v ¢ 50 cycle 
ar each 


volts 
2 100 watts 
brand new 


EXTENSION DESK TELEPHONES 
be fitced to standard switchboard. Supplied com 
plete with handset and bell but have no dialling 
system American pattern, brand new and 
boxed, 59/6 cach. English pattern, 496 eact 
Handsets only, 12/6 each 


Can 


R.1294 RECEIVERS. Superhetrodyne 
receiver covering 500/3,000 mc/s., (10-60 cm.) 
Input impedance 70 ohms, 2 detector stages 
4 \.F. amplifier stages, 2 L.F. amplifier stages 
\.F. frequency 13.5 me's. Bandwidth 3.5 me's 
Price £35 each, in perfect condition 

A.C. mains power packs for this 
be supplied at an extra cost of $2 6 each 


receiver can 


STATS. Brand new and boxed Ne “ 
3.3 amp., 86; 6 ohm. 2.5 am 
ohm. .74amp., 7/6; 200 ohm. .35amp., bar's hag 
type 300 ohms 30 wact, 10/6 each 


AMERICAN RELAY BARGAINS. |. 6500 
ohms, 12 v.2 mA., 6/6. 2. 3,500 ohms, 12 v.6 mA 
56. 3. Double pole aerial changeover relays, 
12 v., 7/6 each 

VARIAC TRANSFORMERS. 
50 cycle input Variable output 
7.5 amps., €4/19/6 each 
MINIATURE H.T. TRANSFORMER, Inpur 
220/240 volts. Output 200 voits 25 mA. and 6.3 
volts | amp., 10/6 each. Midget metal rectifier 
to match, 7/6. 


200 240 vole 
200 220 volts 


130 WireLess Wor_p 


HANNEY of BATH 


offers:— 


MULLARD 3-VALVE 4-WATT AMPLIFIER 
Gileon Output trane., 25/6; M r 35 Resiator/pot kit, 25/-; Condenser, 23/6 
“ WIRELESS WORLD" F.M. TUNER (May 1066 
Ostnor ‘ iL " KOT, 68/6. J et 
aid resletor h ‘ I 


MULLARD ¥.M. TUNER KIT 
Denco 4 21 


14/6. ERIE conde 


t t ra 
10/9; J.8# 25/6 
Det « 
OGRAM 
Deneo 
17/6. ¢ , . 
MAXI-Q DENOCO F.M. TUNER UNIT 

Ket, 7/6 t. 119 


012 P.M. TUNER UNIT 
ha 


37/6 
Chanele 

oe] 
COILPACKS, 1)! 


O8MOK” Q” HO, 50/5 “40 
We stock COLL# A 


Erie resistor kit, 17/4 
component 


346 


OGRAM 612 PLUS AMPLIFIER 


tt 65/6 
146 


MULLARD 5610 
Y . ' 


AMPLIFIER 
“, 27 ren 


DENCO WIDE ANGLE COMPONENTS. ™ 
51/6; Magnaview ; 


412 


L. F. HANNEY 


77, LOWER BRISTOL ROAD, BATH 


Tel,: 3611 


May, 1956 


INTRODUCING THE “VISCOUNT” tape recorder 
successor to the *‘ Herga and making FULL use of the Push- 
button facilities of the wonderful new Mortek KB deck Servo 
brakes, Button control of Amplifier, roller, pads & brakes. Adjust- 
abie Azimuth and possibility of changing from B.S.!. to Continental 
Standard. But write for leaflet and judge whether this is not the 
best value in recorders at 42 Guineas, or £22/2/- down and 12 
monthly payments of £2/3/!, or £7/2/6 down and 8 monthly pay- 
ments of (5/4 


Bias Oscillator Coils. The HATFIELD oscillator has COM- 

PLETE STABILITY, LESS THAN 0.28 of 1% distortion, R.M.S 

output voltage 50% greater than the H.T voltage, | valve, | coi 

simple circuit 

Sounds incredible, but it is GUARANTEED 

Send for copy of N.P.L. report and see our ad. in Apri! issue of 
WwW The HATFIELD oscillator is now made with 3 output 

impedances to suit any Head on the market. 45 Kc/s to 50 Kc/s 


TAPE RECORDISTS! Are you Completely satisfied with your 
recordings! Bad waveform is an oscillator can cause DISTORTION 
NOISY BACKGROUND due to DC 
component in an asymmetrical waveform «.c INTERFERENCE 
with radio due to harmonics beating with incoming signal. The 
fundamental frequency cannot cause audible beats 


COIL, complete with circuit, 10/6 post free. Patent app. for 


due to intermodulation 


BIAS REJECTOR COILS 
Even a smal! amount of bias frequency getting into the amplifier 
can caus ot of trouble, and neariy all tape recorders need a 
to prevent this 
complete with instructions, 5/6 post paid 


MOTEK TAPE DECKS 
The famous K8 deck; twin track, two speed, with push buttons 
and SERVO braking, is a beautifully finished job at only 20 gns 
Post free. Or H.P. terms on application 


TAPE AMPLIFIERS 
The HATFIELD amplifier is complete with oscillator as above, and 
magic eye, less speaker, at £12/15/-. Or H.P. cerms on applicatior 


HATFIELD RADIO 
78 STROUD GREEN RD., LONDON, N.4 


SAMSON'S SURPLUS STORES 
Special Offer of 
Heavy Duty L.T. Transformers 


All listed below are either ex-Air Ministry or ex-Admiralty and 
are very conservatively rated P 230 v., sec. 50 v. 20 amps 
Completely enclosed £610 lus ' Pri. 230 v. sec. II v. 150 
amps., €7/10/- plus carr. P v. sec. tapped lil v. 11.5. 12 ¥ 
12.6 v. 70 amps., €6/10/- plus carr ri. 230 v. sec. 4vCT 20 amps., 
45/- carr. 3 Pri. 200-250 v ‘ ) C.T. 10 amops., 22/6 carr 
s] Pri. 200-240 v. sec 5 ps., €3/18)- carr. 7 Pri. 200 
240 v. sec. tapped 10-12 v. 16 amps., 32/6 carr. 4 American 
Ohmite Heavy Duty W.W. Pots: 3 ohm 5 amps., 10/6 P.P. 1/6 
25 ohm 1.75 amps. 10/6, P.P. 1/6. 10 ohms 2 amp., 8/6, P.P. 1/6 
90 ohmO. 75 amps., 66, P.P. 1/6 1 ohm 3 amps., 5/6, P.P. | 

Jjin. wire wound Pots 20 wate 15K, 17K, 20K, 10/6, PLP. 1/6 
2jin. 10 wace 3,000 £2 10 watt, 76, P.P. 1/6. American General 
Electric lin. Field Rheostats 38 of s 5.6 amps. res out 2.1 res in 
control knob and fixing bolts, 48/-, carr. 7/6 
Heavy-Duty sliding resistors. We have London's largest selectior 


Complete 
Let us know your requirements. Berco 1350 ohms 10 watt 34ir 
Pow, 7/6, P.P. 1/6 A.M. 24 v. Fuel Purnps length 16 inches, 32/6, 
P.P. 2/6 5.7 7/012 plast yvered copper connecting wire 
various colours, 200-yard reels, 12:6 per reel, P.P.2'6. Commando 
telephone cable P.V.C. 1,000 yard drums. Ideal for telephone 
work and very useful in the home a 12;6 per drum 
PP. 2/6 

36fc. Aerial Mast R.A.F. Type 50 
tubular steel sections. Length 4ft. dia. Zin. Set of pickets. Top 


moplete kit consists of 9 


plate base plate Guy and all f g3 supplied in canvas carrying 

bags ideal for T.V. serial masts, €7/10/., carr. 7/6 

Resistors 4-2 watt, 10/- per 10C arge selection 
’ 4 | 


Carbon 
of Values P.P. 6d 
High Grade Sleeving 14-5 xed t die, 26, PP. 2/6 

169/171 Edgware Road, London, W.2. Tei.: PAO 7851 
125 Tottenham Court Road, W.|. Tel.; EUS 4982 


Ali orders and enquiries to our Edgware Road branch. please. This is 
oper 


Essential to all engaged in 
the electrical industry 


The fourth edition of this 
comprehensive personal 
directory contains some 
7,000 biographies of people 
in all branches of the 
industry, showing educa- 
tion, training, careers to 
date, membership of as- 
sociations and private ad- 
dresses, with an additional 
alphabetical listing of firms 
and organizations in the 
industry, with their prin- 
cipals. 


NOW READY 
The only book of its kind 


9" x6" 454pp. 218. met By Post 22s. 5d. 


IE] ECTRICAI | 
4 4 j 
d 484 A A A 


| WHO'S WHO 1956/57 | soot 


” from 


Electrical Review’’ Dorset House, Stamford St., London, S.E.1. 


May, 1956 Wrretess Wor_p 131 


Best Buy at Britain’s 


BAND Ill CRYSTAL CALIBRATORS 
by MARCONI INSTRUMENTS. Ex R.C.A. AMPLIFIERS Og 
Govt Freq. range 170-240 Mc/s Directly 50 c/ . 4 40 « ‘ 
libe - MODEL Mi—i/220 50 c/s. A.C. mains. Output 240 v. 200 ma 
a it ated dia 5 Mc/s. crystal oscillator and 6.3 v., 6 amp. 300 v. 2hin. meter on 
sceeerenes power oot ter Ai Saw panel. ‘Double smoothing. Standard /9 
ze (Shin. x iin. x fin: Gomelese oleh rack mounting. Checked and tested, 69/6 
ystal and al! valves, spare set of valves INDICATING UNIT 7 Case size 
nstruction manual BRAND NEW IN Shin. x Jin. x Hin. deep Contains tin 
RIG INAL TRANSIT CASE, a real SNIP ac C.R. tube type VCR522 (same as chat used i 
y £5196 G.E.C. ** Miniscope *'), 4 VR9I, 2 VR92, and a 
host of useful modern components. Fitted 
[ MARCONI SIGNAL GENERATORS. with “ Focus’ and “* Brightness "" contro 
ees now original transit case, com - etc. Should convert to useful miniature 
plete with spares, instruction manual and oscilloscope. Ali tubes tested before des 
calibration charts. Type TF390G, 4-32 and patch, 59/6 
50-100 Mc/s. £25. Or 16-150 Mc/s. in 4 i . 
overtepping ranges £27/10 -. Type TFSI7F | X'TALS 
8-58 and | 30-260 Mc’s.. £35 200 Ke/s. American G.E.C., jin. pins, brand 
new and boxed at 10/- each, 1,000 Kc's 
AMERICAN HAR PHONES. Complete lin. pins, British standard 0.01", ac 196 
with cord, brand new and boxed {2/6 each 


SOUND-POWERED HANDSETS. Sim. ERIE-AI-K -CERAMICONS.— 100051 
lar to telephone handset. Balanced armature 4 B.A. chassis mtg. Particularly suitable for 
phone and earpiece No batteries V.H.F. decoupling, etc. Price 10/6 dozen 


red, 106 each. Breast mike and head- 4 Manufactured by Radio Corporation of America. As above, but with wire ends, 86 dozen 


nes, as above, 12/6 set 
—— and ARTT MAINS TRANSFORMERS, § Fully 
CHOKES, Collins potted type, res. 160 * Br new and unused. shrouded, drop-through 3din x = 3hin 
ohms, 8 henry, 100 m/amp., 86. S.7.C.| ye Power output 12 watts at 5-7.5-15-6001). Primary 110/125/150/210/240 v 50-60 c/s 
potted, swinging type, approx. 5 henry, Secs., 325-0-325 v. 100 m/amp., 6.3 v., 3.5 
300 m/amp., 12/6. Universal mounting * Valve line-up, 2 of 6L6, 4 of 6/7, 1 of 5U4. amp., and 5 v.2 amp. BRAND NEW ex 


org eG, 200 ohms. 30 henry, 150 mamp..| se Tapped transformer for use on 190-250 volts A.C. >... 29/6. 

, ROSS VUNY SATOUSSS, SWINGING . REPLACEMENT MAINS TRANS., fo: 
type, 3.6-4.2 henry at 150 mjamp., 20] ye Grey crackled case, size 17 x 11 = Qin. R.C.A. Amplifiers, Pri, 105/115/125 v., 50-60 
rice “ps 10/6 3 apres 10> m type CIRCUIT c/s., Sees., 380-350-0-350.380 v., 170 m/amy 

> at ymam at mam 
a a ie ae pa, Pa .. a6. Sonie ONLY £9.19.6 6.3 v., J amp., C.T. and 5 v., 3 amp. 4)hin. x 
or ION. a¢ 3 sng «| SUPPLIED. Alin. x 4din, high. Fully shrouded, 16/6, 
ee eee (LESS VALVES, AS SHIPPED BY MAKERS) TRANSFORMER BARGAINS. Brand 
Bendix type, for T Id, Push-eull O0T's' to SET OF VALVES, NEW, BOXED, 59/6 Primary 200/250 volte SO cps. "Secondary 
modulate two 807's in 310-0-310 v.70 mA.,6.3¥.@3a..44.@ 24 
ollins type, 20 watts, 807 to |e, 4 POWER UNIT 247 , Can be used with either 4 v. or 6.3 v. rectifier 
nclosed in grey steel case, size lin. x 9jin. x 7hin., with Only 9/6 plus 116 ecet. A similar tye trans 
chrome handles. For 230 volts 50 cycles mains operation f y 325.0 325 100 ae ” ne 
RECEIVERS TYPE RIISS. In excellent | Ourput 600 volts 200 mA., fully smoothed by 1,000 volt] ys ni tag, aaa i dil , 
ondition roughly checked and air-tested. | working paper condensers and extra heavy duty choke ER - 
Fi om cording to condition. Send | Aiso 6.3 vole 3 amps. A complete power unit, including| | @X-ADMIRALTY. Primary 250 v. 50 c/s 
. Jetails or 1/3 for comprehensive |5U4G rectifier and indicator light for only 49/6. New| | Secondary 5-0-5 v. 5-0-5 v., and 5-0-5 v., all 
Pac AND and in transit case. THIS IS A REAL SNIP at 5 amps., each winding. This means, in 
A.c. MAINS POWER 5 K effect, that you have 5, 10, 15, 20, 25 
OUTPUT STAGE. These enable the RIISS HIGH VOLTAGE POWER PACKS, ex-U5SA. Brand | 30 v. at 5 amps. or other possible combina 
to be used on A.C. mains WITHOUT ANY new. Input 115 voles A.C., output 1,000 voles at 250 mA. | tions. Size 44in. » 4hin. x Gin, high. Weight 
MODIFICATION Three types available, Brand new, complete with two 1616 valves, and | spare 1616 | 12lb BRAND NEW A very useful 
£4/10/-, £5/5/-, or de Luxe model with Bin. double choke and paper smoothing. €5/5)- transformer at only 29/6. 
speaker, £610 ALL power packs guaran- TR-50-XM TRANSMITTER—RECEIVERS. | 5 to 12 Mc's 
teed SIX MONTHS Separate Tx and Rx fitted in one cabinet, size 22in. high x EDDYSTONE ROTARY POWER 
BENDIX RA-IB. A useful general purpose 20in. wide x I4in. We. 130Ib. V.F.O. and 5 crystai positions UNITS. In grey metal case. Input 12 v. D.( 
8 valve communications receiver Covers ideal for marine use. Super job, price £45. Output 180 v. at 60 m/a. Complete with al! 
150 Ke’s. to 15 Mc/s. in 6 ranges. Last few, —— smoothing and aaeens Size I2in. x 6in. x 
for CALLERS ONLY. price according to Sin, We. 16lb. Absolutely BRAND NEW 


— METER BARGAINS SELENIUM BRIDGE RECTIFIERS. 


HALLICRAFTERS $27 Covers 27.8] | RANGE TYPE size Funnel cooled A.C. input 45 v. RMS, 
to 143 Mc/s. in 3 ranges, AM AND FM 9 Mieccamp DA. aS Sym. Viacd ctvocier, cesled 0-160 D.C. output 30 v. lO amp, 47/6 each 
RF stage, 3 IF stages, BFO, etc. These are | ig wicroamp. D.C.M/C hin. Flush circular, scaled 0-100 | MEAVY DUTY SLIDER RESISTORS 


NOT reconditioned, but absolutely « 
BRAND NEW. as shipped ex-U.S.A For 00 Microamp D.C. Mi elena 39 250 watts. Rated to carry 25 amp. 4 ohm 
02% n" mains. Price £80 0-0-5600 Mi iv > 7 _ ©} resistance. For charging boards, etc. Worm 
oom ver cit dhe : ——— at “= : drive. On metal stand 9in. x 4in. x 6in. high 
BRAND NEW 7/6 each 
HEAVY DUTY FIXED RESISTORS, 
150 wates. Rated to carry 12 amp. | ohm 
resistance, Bjin. x Zin. x 2hin. high, BRAND 
NEW 4/6 each 
HOUR METERS. [10 v. 50 «'s., oF with 
Y Hin . " series resistor of 6 KOhms. SW. wil! run 
COMMAND RECEIVERS me . ae — v. 50 c/s. Brand new and boxed 
with 6 metal valves 5 “, eee P “ 
SR7 and | 12A6 , > Wad + og ~ fpe ne 3%0- | BLOCK PAPER CAPACITORS, T.C.C 
x ilk deep. In very good c« . “ r Fi ; 6 mid., | kV. wkg., upright meg., size 4in. x 
pay be FREE CIRCUIT WITH METER RECTIFIERS. | mA, Salford Instruments, 8/6; Zin. x Sin. high Brand new and boxei 
EACH SET 5 mA. Salford Instruments, 6/9; 2 mA., $.T.C., as used in| TWO for 15/- 
BC455. 6-9 Mc's E.M.l. Output Meter, 5/6. Ali are full wave bridge and LF. STRIP TYPE 373. 9.72 Mc's 2 £F92 
BC454, 3-6 Mcs brand new and | EF9! 1.F. Amps., EB9! Det/A.G.¢ 
BC453, 190-550 Ke s. (the famous “ EP9! A.G.C. Amp. and EFS! Limiter Size 
5 P.O. TYPE RACKS. ‘U ” channel, 5ft. heavy angle base, 10}in. x 24in. x Jin. high Price, less valve 
Mc's. (trawler band) for 19in. panels. Price 65/-, 7/6. Circuit supplied 


PANORAMIC ADAPTORS, for visual " DA 

display of signals Bandwidth 200 Kc/s 10 Millias 

Suitable for use with receivers having IF 

of 450-470 Kc/s Employs jin. tube type 

IBPI, and operates from 110/230 v. A.C 
BRAND NEW equipment, as shipped 
A. W nstruction manual, price €30. 


meron 


N@DBDO~1008% 


COMMUNICATIONS RECEIVER CRIO0 Frequency PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS 
to 30 Mc's. (5,000-10 metres), in 6 ranges Mh a a eR li " ti ee ae " 


i villgt 
sing crystal and audio filters. Valve line-up, 


wpe Ou brow ment iearer CHARLES BRITAIN I 
», Power Output, B.F.Osc., and H.T. Rectifier R d t 
2 0 250 volts, 50 c's. A.C. mains, Size I6in. ( a ie) 4 al. 


x I64in. deep. We. 82ib. Provision for head- 


ernal speaker, These receivers are thoroughly 1 1 U Pp Pp t Me Ss Al Mm T M A RT ] N ° 5s LA N i. P 


nd in beautiful condition and can be demon- 


Send S.A.E. for full details and illustration LONDON, W.C. 2. TEMple Bar 054 5 
PRICE ONLY @2i. 
Fees th candann cn cuties ttl attained etanitten One Minute from Leicester Square Station (up Cranbourn Street) 


ase) Shop Hours: 9-6 p.m. (9-1! p.m. Thursday) Open all day Seturdey 


WoRLD May, 1956 


POST OFFICE Type | REDUCE YOUR PRESS TOOL COSTS 


3,00 THE HUNTON UNIVERSAL BOLSTER OUTFIT 
ee ant GOO relays FOR SHEET METAL PIERCING AND 


to specification BLANKING ON FLY PRESSES 


Bo'ster Frame witk , i Two Punch Ho'd rs 
2 adjustable gauges o y y } with detachabl: 
steel a positive-acti 
/ Strippers take 
complete range 
Punches sia. to 3iiv 
diameter 


Equip your press 
the Hunton Outfit anc 
inexpensive standardise d Punches and 
Dies jin. to Vin, diameter, obtainable from stock—in in, sizes 
@ Specialists in tropical and Services jungle finish when requires 
id dis so available at short notice for Square, Oblong and 
@ GUARANTEED TO FULL A.L.D. & 1.E.M.E. STANDARDS ther shapes, Lous Forming (up to 8 n. long), Corner Notching, Corner 
sing, Angle Iron Notching and Piercing, etc 
PROMPT DELIVERIES, PROTOTYPES 7 TO 1 
@ DAYS Get the Outfit now—Buy Punches, Dies and Tools as you need them 


broct list W.B. or es 
H.M. Geet. Debts. end lead Ce re and price V.B requ 


L. E. SIMMONDS LTD. HUNTON LIMITED 


5 BYRON ROAD, HARROW. MIDOD x Phoenix Works, 114-116, Euston Road, London, N.W.1 


Telephone Harrow 2524 03/5 Telephone: EUS 4778-9 Telegrams: Untonexh, Londor 


MIDLAND INSTRUMENT £0. naa 


HU ORES 12-VOLT D« sau NT MOTORS ta 


ATTRACTIVE VACANCIES 
FOR WORK ON ae 
COLOUR TELEVISION |_ |isivwin:'® 


E.M.1 Research Laboratorie Ltd Hayes, 
Middlesex 


vn, 60 
ELBOW TELESCOPES 
50 / 


20 ti 
ROSS ACHROMATS 
A number of attractive vacancies have arisen 


" « per 10 
for Graduate (or H.N.C.) Electronic Engineers ELECTRIC PUMPS 
and Physicists for work on COLOUR TELE hy dae 
VISION and UH-.F. Television Transmission HAND GENERATORS 

HH 


and Reception AC./DS 
17'6 nt 
VENNER TIME DELAY SWITCHES 


These offer unrivalled opportunities to be VIBRATOR PACKS 


> 6. 


trained in and to contribute to the newest fields pap a 


Electronics, in the Laboratories where the OnARBOXES 
present British Television System originated 
= LBACR PATTERN RELAYS 
Salary according to qualifications and ex L¢ 5 
huabw SWITCHES 
perience Fension Scheme ELECTROLYTIC CONDENSERS.” 
10 
MICROPHONES 
- 28 
: BOSTIK CEMENT 
Apply PERSONNEL DEPT. (RL/31) BOWDEN DRIVE ( amen . - f 
16 
E.M.1I. LTD. HAYES MIDDLESEX Many other bargains; send siamped addressed envelope tor lists 
MIDLAND INSTRUMENT CO., MOORPOOL CIROLE, BIRMINGHAM, 17 
Tel: HAR 1308 


WIRELEss WorLpD 


Huge purchase from the Air Ministry 
purposes 


12K8, 12SR7 


model 


AMERICAN “COMMAND” RECEIVERS 


These famous compact receivers which can be used for a variety of 

are offered at ridiculously low prices while stocks last 

12A6, and 3 of 12537, in aluminium case size I lin 

alchough cases may be somewhat dented 

BC454 (3-6 mes.), 27/6; BC453 (190-550 kes, the renowned *' Q Fiver ""), $9 6 and a few of the 1.5-3.0 mes 
65) -. 


Complece with 6 metal type valves 
Sjin. «Sin. Used 


First come, frse served Choice of models, 


| each of 
but in very good condition 


BC455 (6-9 mecs.), 


| 25/- 


BC.410 MODULATION TRANS- 


FORMERS. Brand new spares for this 
famous American Transmitter In 
Maker's Original Cases. ONLY €5 each 


CONSTANT VOLTAGE TRANS- 
FORMERS. Manufactured by SOLA 
of CHICAGO, U.S.A. Primary 90-125 v 

190-250 v. Secondary |!5 v. precisely 
ac 2 KVA. Can be adjusted for 50 or 
60 cycles operation Primary and 
secondary are completely isolated, 
and for 230 v. output two can be used 
guaranteed ONLY 
£40 per pair 


serie Fully 


n s 
£21 each or 


RF UNITS TYPE 26. For use with 
the 8.1355 or any receiver with a 6.3 v 
supply. This is the variable tuning unit 
which uses 2 valves EF54 and | of ECS2 
Covers 65-50 Mc's. (5-6 metres). Com- 
plete with valves, and BRAND NEW 
N MAKER'S CARTONS. ONLY 296 


each 


COMMUNICATIONS RECEIVER R.1155 


The famous ex-Bomber Command Receiver known the world 
over to be supreme in its class. Covers 5 wave ranges 
18.5-7.5 Mc/s., 7.5-3.0 Mc/s., 1,500-600 kc's., 500-200 ke's., 200 
75 kc/s., and is easily and simply adapted for normal mains use 
Full details being supplied 
BRAND NEW AND UNUSED 
CASES. ONLY €11/ 19/6. 

BRAND NEW BUT SHOP SOILED, £919 6. 
condition, €5/19/6, 

A.C. MAINS POWER PACK OUTPUT STAGE, in black 
metal case, enabling the receiver to be operated immediately 
by just plugging in, without any modification. Can be supplied 
as follows: WITH built-in 64in. P.M 455 -, LESS 
speaker, £4 10 -. 
DEDUCT 10)- IF PURCHASING RECEIVER AND POWER 
PACK TOGETHER 

Send S.A.E. for illustrated leaflet, or | 3 for |4-page booklet 
which gives technical information, circuits, etc., and is supplied 
free with each receiver. All modeis aerial cested before despatch 


IN MAKER'S TRANSIT 


Used, excellent 


speaker 


MARCONI SIGNAL GENERA- 
TORS TF-390G 
Frequency coverage 16-150 Mc/s 
RRAND NEW IN MAKER'S ORIGINAL 
TRANSIT ¢ ‘ and complete with 
tion manual, etc 
or ‘ operation A 
nique opportunity to acquire Laborao 
try Equipme : acvion of original 


cost ONLY €27,10 


TRANSFORMERS. Manufactured to 


fication and fully guaranteed 


CLASS D WAVEMETER 


Another purchase of this famous crystal-controlled wavemeter 
which has been repeatedly reviewed and recommended 
in the *' R.S.G.B."’ Bulletin as being suitable for amateur trans 
mitters. Covers |.9-8.0 Mc/s., and is complete with 100/1,000 
kes. crystal, 2 valves ECH35, two 6-volt vibrators and in 
struction manual Designed for 6 v. D.C. operation, but 
simple mod. data for A.C. supplied. BRAND NEW IN MAKER'S 
TRANSIT CASES. ONLY €5/19/6. Transformer for A.C. modi 
fication, 7 6. 


mounting, fully shrouded, 
63v.4 a 

63 6 a. 

63 a., 

, Oe a. 


6.3 a, 


TRANSFORMERS, 


COLLINS TCS TRANSMITTERS 


Special offer of these famous American Transmitters 

quency range |.5-12.0 mcs. in 3 bands. Employs 7 valves 
1625 in PA. Scage, 1625 buffer and 1625 modulator stage, 3 of 
12A6 in oscillator stage. Radio telephone or radio telegraph 
Provision for VFO or Crystal Control. 4 crystal positions. Has 
place and aerial current meters. in BRAND NEW CONDI 
TION. ONLY £12/10/-, Matching receivers available €8/10)-, 
OR THE PAIR €20. 


Fre- 
2 of 


FILAMENT. 
63 v.24... 746,63 ¥. 3a., 10/6, 


TRANSFORMERS, EHT Upright 


EHT for Vi R97 Tube 2,5 
2 v.02 v. I.l a, 2 v.02 v 
EHT 5.500 v. 5 mA. 2 ¥v 
EHT 7,000 v. 5 mA. 2 ¥ 
EHT 7,000 v.5 mA. 4¥. 14 


TRANSFORMER, EHT. Unrepeat- 
able ** snip "’ 250 v. primary, secondary 
2,000 v. R.M.S. (approx. 2,800 v. D.C.) 

ze lq x 25 jin. H iin. for tag 
panel. ONLY 15/-. 
TRANSFORMERS, EX-W.D. AND 
ADMIRALTY. Built to than 
50 per cent safety factor with normal 
A mains rimaries Brand new 
and unused, 330-0-330v 100 mA 
4v.3a, 726 


more 


L.T. HEAVY DUTY. Has 3 separate 
dings of 5 v.0-5 at 5 amps., and 


ypmbinations will give various 


a 


ONLY 29/6. 


high current 


SIZE AND TYPE 
2tin. Flush circular 
2in. Flush square 
Zin. Flush square 
2in. Flush square 
ma.) 
2din. Flush circular 
Jin. Flush square 
2hin. Flush circular 
Zin. Proj. circular 
2jin. Flush circular 
2in. Proj. circular 
2in. Proj. circular 
Car type moving iron 
Fiust 


F.S.D. 
50 microamps D.C 
500 microamps D.C 
¢ 


D.C (scaled 0-100 


-<— 


vwaswensoo 


D.C 
D.C 
D.C 


thermo 


(blank scale) 


oooeoe 


oo 


30-0-30 amp. D.C 
15 volts A.C 


circular moving 


300 volts A.C Flush circular moving 


~ 
- @& 
o 


2 Kilovolts A.C circular electro 


— 
— 
o 


300 volts D.C 


1S? RECEIVER UNIT. Contains | 
each valve, types EFSO, EASO, SP6I, 
RL37 and 24 v. selector switch. ONLY 
74. 


“ALL DRY" RECEIVER MAINS 
UNIT. If your battery portable uses 
midget |.4 v. valves of the 1$4-1T4-1R5 
384 series, then this will save you 
pounds in barteries. Delivers LT and 
HT from normal mains, Manufactured 
by '' AVO " for tne Ministry of Supply 
Fused on mains side, and ready to 
work Size Blin. =« Shin 3hin 
BRAND NEW. ONLY 396. 


100 MICROAMPS METERS 2hin 
circular flush mounting Widely 
calibrated scale of 15 divisions marked 

yards which can be 
suit requirements These movements 
ae almost unobtainable today and 
bing BRAND NEW IN MAKER'S 
CARTONS are a snip at ONLY 42/6, 


RECEIVER 25/73. Pare of the TRI1%6, 
this 6-valve unit makes an ideai basis for 
a mains operated all-wave Superhet, 
full modification data being supplied 
Complete with vaives, 2 each EFI6 and 
EF39, and | each EK32 and EBC33 
BRAND NEW. ONLY 27/6, 


MODEL-MAKER’S MOTOR. fever 
sible poles. Only 2in. long and tjin 
diameter, with jin. long spindle Will 
operate on 4, 6, 12 ofr 24 v. DE 
ONLY 106, 


100-0-100 VOLTS METERS by San 
gamo Weston 2tin. circular, basi 
movement being 500-0-500 microamps 
A really first-class centre zero meter 
for hundreds of uses. BRAND NEW 
IN MAKER'S CARTONS. ONLY 27/6. 
POCKET VOLTMETERS. Nor ex 
Govt, Read 0-15 v. and 0-300 v. A 
or D.C BRAND NEW AND UN 
USED. ONLY 18/6. 


WALKIE TALKIE TYPE (8. 
60-9.0 Mc/s Complete with 
microphone and headset, and trans 
mitting and receiving units in metal case, 


In excellent condition ONLY 79/6, 
AVOMINOR CARRYING CASES 


Size Sin. x Sin Jin, with long carry 
ing strap. In high-quality leather 
press stud fixing flap. Made for 
VERSAL Avominor BRAND 
ONLY 7/6. 


CRYSTALS. British Standard 2-pin 
500 kc/s. 15/-. Miniature 200 ke/s and 
465 kc/s. 10/- each 


SPEAKERS. PM. 6 
19/6; Bin. less trans 
trans., 27/6. 


rewritten to 


Covers 
valves 


with 
UN! 
NEW 


less 


10in 


trans 


le 6; 


with 


CHOKES. 
200 mA., 7/6. 


10H 60 mA, 4/-; SH 


MU-METAL SCREEN FOR VCR97 
TUBE, erc., ONLY 86 


TRII96 TRANSMITTER SECTION, 
complete with valves EL32, EFSO 
CVSO0!I, and all components. BRAND 
NEW. Price ONLY 12/6, 


Cash with order please, and print name and address clearly 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 


U.E.1. CORPORATION 


(Open until | p.m. Saturdays. 


Radio Corner, 138 Gray’s Inn Road, 
London, W.C.! 


We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins, by bus from King’s Cross) 


TERMINUS 7937 


Phone 


134 

= aD 6 
BATES 
SURPLUS STORE 


WAVEMETER TYPE wviane. 
gen.230¥ air 55 


BENDIX TA-i2 TRANSMITTER Type TA-120. Tw 
807 buffer, 4-12 SK7 oscillator stage. 57/6 h plus 7/6 po 
MICRO-AMMETER 12/6 each plus 
185 MC/S. STRIP VR92, 15/- each plus | 
post 
METHANE COUNTER yp L at No 
All Tools Led. £5/10/- each. Post j 
POTENTIOMETER UNIT. Type 1007. Cat No 
V.H1.F. RECEIVER TYPE (392A. 100-150 Mc's 
‘ Bandwidel 25 ¥ 6 db 
t4a. A super ser ve rece 
T.R.F. BATTERY RECEIVER, Typ 45 
distress band. 27/6 each plus 2/6 ¢ 
BENDIX RECEIVER, TYPE R.A.10. Brand new 8 
6K6; 6C5; 6H6: 3-65K7. £3/10)- eact é 
PHILIPS TYPE 39992/13 VORVARLE RADIATION MONITOR 


Gamma ray dose meter f 


» BO7 P.A. stage 


0-500 2 


3-7/5464 


made by 
3-7/0271. £2/10/- eact 
2 R.F. 3 LF 
dowr Voltage 250 v 


£5/10)- each, post pa 
ype ARPI2 covering 


> valves 


4 valve 


valves, 6K8; 6K7 


‘ juenched geiger counter 


tube, with suit icating radiations 


able electroni« sits neter 
230 v. or 110 v. A.C. mains 412/10 eact 

PROBE UNIT TYPE P.R.200 ympac: head iplifier enabling GM 
tubes to be worked remotely fro cale « f ' wick 
25. @3 eac! 
METERS. 0.! 
0-1 mA. 2hi 
amps.sq dir ‘ 

SWITCHES yanel mo g 10 an type 5C/4198, 2/- eact 
$P.C.O long dolly type 

VALVES. 3-VR65, 7/6 pers N7 46 
6AK5, 6/-. 615, 3/6. Photo cell 927 eact 

AIR POSITION INDICATOR ainir a wealth of gears, drive 
and shafe, 3 f tely variable ear olders, repeater 
Veeder counter ised | any unive ‘ a s of 


a gain up t 


ounting, 45 
B/6each 20-0-20 


5Y4, 7/-. 6AC7, 4 


motor 


machine, 19/7 pose free ‘ 
49 IVY STREET 


(by main 


a calculating 


BIRKENHEAD 


Tunnel entrance) 


T/V TECHNOLOGY 
RADIO ENGINEERING 
ELECTRONICS 
RADIO SERVICING 


There's a big future in T V and Radio 
Back 
sound theoretical background 


Act now! In 


crease your knowledge up experience with a 


1.C.S. offer courses of 
netruction in 
TV TECHNOLOGY @ ADVANCED SHORT-WAVE 
RADIO RADIO ENGINEERING @ RADIO SERVICE 
ENGINEERING INDUSTRIAL ELECTRONICS 
ELECTRONIC ENGINEERING FREQUENCY 
MODULATION @ RADAR 


i w Oo pach y e following examinations 
B.1.K.E P.M.G Certificate for Wireless 
Radio Servicing Certificate (R.T.E.8 


Operators 
Cc. & G. Tele 


communications etc., etc 


DON'T DELAY—SEND COUPON TODAY! 


tive booklet, stat g wi « exa at 


r tree descrip 


you 
Fees include all book eeded Examina coached 


sf 


Reduced terms for H.M. Forces 
Dept. 2230, |.C.S., 71 Kingsway, W.C.2 


INTERNATIONAL 
Dept. 2230 


CORRESPONDENCE 
international Buildings 


w.c.2 


SCHOOLS 


Kingsway London 


Please send Bookie 


Name 
(Block letters 


please 


lS 


Wiretess Worip 


May, 1956 


BROWN’'S M/C HEADPHONES with ear pads and 6ft 
and plugs, 16/6 
VALVES. Ex A. 5U4 > 
EL84, 12/6, ECLBO 13 6*7 
100 yds. fine b Jed bose WIRE, wound on fishing rod type 
reel, 3tin. x 14 6/6 
RHEOSTATS lv 2/6. 12¥.5a., 106 
NEW A.C./0.C MOTORS 24v.24a.6x2) 
NEW FREQUENCY CRYSTALS. 10/6 cach. Lists sent on request 
MAINS TRANSFORMERS Input 200/240 v. Output 350-0-350 
250-0-250 volts 8 A.and 4and6.3v.4a.and4and5v.2a 
22/4. Input 200 o v. Output capped 3, 4, 5, 6, 8, 9, 10, 12 
20 10 voles, 24 Output 17-11-5 volts § amp 
t17-li-Sv.tha., 16/6. 6.3 ¥.224.,84. Aliw ch one. year s guarantee 
D.P.0.T RELAVS Operate at 200 300 voits C ., 8/6. We can 
ipply any t y to your requirement 
NEW seceniur RECTIFIERS F.W 
4-amp., 23/6; 6 amp., 30/-; | y 312 
00 mA 9/6; 2 50 v. 300 5 
GERMANIUM or SILICON CRYSTAL DIODES 3/9 
MC MICROPHONES with matched Trans., 15/6. 
NEW ELECTROLYTIC CONDENSERS, 60-250 MFD 275 v., 10/6 
TIME DELAY RELAYS We specialise snits giving varying 
time constant Piease send us your requirements or problems 
FISHING ROD AERIALS. Set of 3 7/6, set of 25/-. Plus 1/6 rail 
charge 
VCR97 TUBES. Brand new, in original crates, picture tested, 45/-. 
CHROME- t+ pn a> ie HIGH SPZED STEEL TWIST DRILLS 
et of 9, I/l6 to 3/9. Set 7 full size 6/-, 13 10/-in wallets 
MINIATURE RELAYS 10 amp 12 or 6 v. D.C 
Types SM. 7/6 M. « B. or § C.C 6 
AMERICAN IFF-TX/RX UNITS New condition 
6 6SH7, 3 7193, 2 6H6 Vaives Tunes approx. 160 Mc/s. Toclear, 30/- 
UNISELECTOR SWITCHES. 50 volts D.C. 50 point, 3 level, 
26'-, 12 volt D.C, 50 Point 2 level 21/6 
P.O. VEEDER COUNTERS, 24-50 volt [ 
GRAM. PICK-UPS. Lightweight white plastix 
New and boxed 32/6 
6jin. P.M. SPEAKERS in 
D.P.C.O. RELAYS 


cord 


EFSO, 6- Br. SP6! 3/9. EFBO 9/-, 


Spindle | x fin., 18/6 


12/6 volts 3 amps., 14/9; 
100 mA., 3/-; H.W., 250 v 


ver Contacts, 
Post paid 
containing 


0-9999, 15/6. 
Balanced armature 
beautiful walnut f hed cabinets, 35/- 
Jperate on Ih v. D.C., 8/6 
0-1 MA METER M.C. 2) centre 
netal box 8 x 6 x 5 with useful components 
EX-W.D. NEW MORSE KEYS 46 
Ex-W.D. L.R. PHONES, NEW WITH oo 10 - 
@.1.F. TRANSFORMERS /! xi x2) 8é6p 

All Carriage Paid in the U K. from oO. oe. 

ts gladly sent on request 
THE RADIO AND ELECTRICAL MART 
308, HARROW ROAD, WEMBLEY, MIDDLESEX, or. THE TRIANGLE 
hor VEMBLEY 6655 


zero mounting in sloping panel 


Hl 
w.w 


TRANSFORMERS 
‘COILS LARGE OR SMALL QUANTITIES 


CHOKES R408 Enquiries WELCOMED 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMER PICK-UP 
K AND INSTRUMENT COILS, ETC 
M IMPREGNATION TO APPROVED STANDARDS 


“ELECTRO- WINDS LTD. 


TRACTOR T GPO. M.O E.B., ETC 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
1933 


FITTINGS!! 


NED 


—AERIAL 


BAND I and BAND III TELEVISION AERIALS 


FOR CONSTRUCTING 


VERIN ALSO THE CONSTRUCTION OF 
F.M. and other 8.W. aerials. 


All fittings are fully guaranteed, being die-cast 
from high quality aluminium alloys, 


Send | 


P.O. for our illustrated catalogue of 


fittings, chimney & wall lashings, alloy tubing etc. 


FRINGEVISION LTD. 


MARLBOROUGH, WILTS. Phone: 657 & 658 


May, 1956 


RE-OPENING AGAIN— pony This Monch’s 
AFTER 8 MONTHS CLOSED — 


MULTI. RANGE TEST METERS by Weston, Radio City Pro CRYSTAL HAND MICROPHONES 
d other well-known makers . 

SPECIAL, OFFER of Constructor's parcel of 100 assorted resistors In silver hammer case (as illustrated) 

compr isi | and 2 watt from 10 meg.-22 ohms. 12/6. ‘ 5 ; 

MEGGER SAFETY OHMMETERS. Perfect, £3. with polished grille, handle and four 

H.R.O. SENIOR RECEIVERS. With A.C. PP., 5 coils, €28. feet of screened lead. 

D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from 

30 Mc's. to 50 Ke/s., £20 each 

HALLICRAFTERS $X26, $27, $41, $38, etc. Perfect cond ONLY 21/= Inland post paid 

ARGELF, ARBBD, CRIOO, from stock 

CANADIAN R.103 RECEIVERS, a: new, modified, for A.C MINIATURE ROTARY TRANSFORMERS 

working, él nput, output 360/310 v. 30 mA., c.c.s. of 70 

A.C. D.C. MoTors suitable for sewing machines, 476 each Only 4 Only 17/6 

A.C./D.C, 12 v.-15 v. MOTORS, long spindle for models, 15/- a.s. Only 44 x 2tin. overall. Only 

eact pac or W/-for 2. Post and packing 1/6 

NEw M/C MICROPHONES, hand type, with 12 yds. heavy 

screened cable, £3 each a oom TE IPECIAL Power Unice ln blac a 

TEST EQUIPMENT. We hold a comprehensive stock. Multi His MONTH s ~ 1A —— y eg Be Tiack mecal 5 

range meters at |,000 and 20,000 o.p.v., valve testers, signal genes ca / Output 200/250 ous /80 mA “Fully pats me te P ate 5 

a WOUNDS POTENTIOMETERS LARGE SIZE, 20K. Also gives 31 v. 3a. OC. and 63.38. A.C., fitted with 6X5 ? 

RECTIFIERS, !2 v., bridged, 8 amps, 18/6 each ee Se BIE ninmcimindinninal 

oe Ate pte ao pred pg Ae STREAMLINED BUG KEYS by famous maker. Brand new in 

6.3 v keg v. 3 a., 37/6. Full range of all types of Ellison original cartons. List over £4. Our price only 45/-. 

FM. DEVIATION METER, in perfect rk order, 220 SHADED POLE MOTORS. waney duty type. Totally enclosed 

PARTRIDGE TRANSFORMER, 100 ma. 250-0150 v.. 6.3 v., sede tor prenesion® a0 Se. Sey See guna. Baty 

110-230 cat. as ent , ~_e - " 3S -ea. P.& P.2 CONDENSER 8 uF 600 ¥ trop 50 v 

v. inpu normal condensers. New ex W.D. stock, 5/6. P. & P. 2 

H.R.O. COIL, 0.49-0.96 Mc/s., etc., at £2/5/- per coil . , 

Your post enquiries welcomed S.A.E. for reply, please. Orders, neh Fy St ‘hen pari vane wpe by nde 

C.W.O. or pro-forma invoice, no C.0.D. Prices quoted do not RHEOSTATS y h P 4) 25 B full ’ 5 
clude carriage and pecking wet ohms (Point 4) amp eautifully made : 

f ea ea 

: ty Nan megane all stock must be sold within six months Carriage paid on all orders over £1! except where stated. Please 
oreRe Sargeins include smallamount for orders under £1 

Please print your name and address. Ali Mail Orders ¢ 


SERVICE RADIO SPARES CHAS. H. YOUNG LTD. 


4, LISLE STREET, LONDON, W.C.2 Dept. ‘W’ 102 HOLLOWAY HEAD, BIRMINGHAM | 
’ ° . 7 Phone: MIDLAND 3254 

Telephone: GERrard 1734 All callers to 110 DALE END, BIRMINGHAM 4 
Phone: CENTRAL 1635 


Bargains 


Transformers 


1M orpora ting 


, 
cores or 


conventional 


construction 


DISC, 
— : CYLINDRICAL 
S 7L TRANSFORMERS centage 
CELLS 


from 60 mAh 
, PERMA.SEAL 
called for in the electronic and com. Stisienentid to 20 Ah cap. 


based on sound design and = are 


manufactured to the highest standards 


munication fields. Consult us for . 

your next transformer requirements. DETAILS FROM SOLE CONCESSIONAIRES 
NB. MANUFACTURERS AND TRADE ONLY G. A. STANLEY PALMER LTD 
Maxwell House ~- Arundel Street - Strand - London - WC2 


Telephone: Temple Bar 1610 


75, KILBURN LANE, LONDON, W.10 © LADbroke 22967 | ey 
DaG 
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BAND Ill CHANNELS 8-9-10 
A new CONVERTOR KIT is now available for 
LONDON—MIDLANDS—NORTH 


Fit this new convertor not to your set but 
} inside your set, even Jin. table models, and 
retain that professiona rk 


This convertor has beer evolved since the L.T.A 


transmissions began, and is based upon experience 
gained in the conversion of very many Band | sets in 
the London area 

IT will conve any s« any age 

IT includes atic w } y 

IT provides pre-s ontrast ba 

IT requires no additional 5 

IT uses only one aeria 

IT provides manual tuning B 

IT is totally screened 


IT completely 


CONVERTOR wired and ally with fitting instruc 


tions 44 2126 
KIT complete very deta ssing double t je RF 

and mixer valve a2 12 6 
CIRCUIT and ‘ free with kit) 3 6 
BAND I!! AERIALS (send! f 7 6 
CROSS-OVER UNITS t sit) 15 0 
AEBRAXIAL feeds able per yard 10 

WV he yrde please RB 


| and 


| Cc. & G. KITS 
285, LOWER ADDISCOMBE ROAD, 


ADDISCOMBE, CROYDON, SURREY 
Phone: ADDiscombe 5262 


KAYE’S for RELAYS 


B.P.0. 3000 and 600 type to your specification 


Coils up to 100,000 ohms. Tropical Baked 
or Vacuum Impregn ited ( mponent 


Contact Bianks 
Supplied to order 


7 

Key switches 
and Telephone 

Equ'pment ; 
Powter’ 
KAYE ELECTRICAL MANUFACTURING Co 
Havelock Works, Havelock Place, Harrow, Middlesex 

HARrow 1432 


ON mtn nt tt tnt Nt Not Nt tt Notte 


parts and/or coils supplied separately 
Prototype relays made, if required 


Please may we have your enquir.es NOW 


CHIEF ENGINEER required by 
Advance Components Ltd. Competent 
to administer complete laboratory provid 
ing full information to production on new 
instruments and all technical matters. 
Only men of ability and energy with ex 
perience of the design and production of 
electronic instruments will be considered 


Ipply Ihe Technical Director 
ADVANCE COMPONENTS LIMITED, 


Roebuck Road, Hainault, Essex. 


The COMPLETE | 
TELEVISION | 
SERVICING 
INSTRUMENT 


Write now for 
full details to 


AIRMEC LIMITED 
HIGH WYCOMBE 


BUCKINGHAMSHIRE 


™* BEAU-BUREAU 


MARK III 

his magnificent t ea ype cabinet 
T s nm specially ele ed wainut 
veneer exterior, with alight sycamore 

ng le gives you twe arge-sized 
torage compartme 

verall dimensions 

Length 32 Height 34 


maximum depth 16 
minimum depth I! 
Motor board size; 154° x 13 
Scale aperture size: 10\° x 14 


NET TRADE PRICE £13.13s.04. 


Plus 15s.0d. carr 
Send for Cabinet List for more details. 
Send t our current monthly bulletin of Re 
placement Radio Radiogram chassis, Tape Recor ding Equipment, ete 
Trade only supplied 


V.E.S. WHOLESALE SERVICES Ltd. 
Dept. (W.W.), 11, Gunnersbury Lane, Acton, W.3 Tel.: ACOrn 5027 


WANTED 


VERY HIGH PRICES PAID FOR THE FOLLOWING:— 


APN} BC342 1-152 
ARCi BCéI! Ts!3 
ARC} BCTIIA TS35 
ARN? BCTI4A TS45 
ARTI} BC72! TSi48 
BC22! 6C788C TSi74 
BC312 CPN2 TSI75 
Also Modulation Transformers Thermador No. C$2160. and Scanner 


(antenna) RC94 or parts 


ALTHAM RADIO CO. 
JERSEY HOUSE, JERSEY STREET 
MANCHESTER 4 


ephone: Central 783456 


Largest stock Europe of Government surplus material 
i 


CAP. LE to British Standard 98/E5 
Diameter 5mm. Length 8mm 


BALLOONS. Tubular 5mm. Spherical 

7.5mm. OVERALL LENGTH. Tubular 

15mm Imm Spherical 16mm 
Imm 

RATINGS. Voltag ip to 24 volt 


f imdicator t 


Vitality Bulbs Led., Neville Place, Phone 
London N.22 BOWes Park 0016 


May, 1956 


Wiretess Worip 


CHIEF MECHANICAL 
DESIGNER 


ed Mechanical Engineers 
te apply for this post 
hief Mechanical Designer wi 
sponsitie for afl mechanica 
design of large 
puters, including 
rack and chassis design, and for the 
nechanical development of epecial 


wc hanical mprica and 


the Model Shop Superintendent 
will be responsibie te him for work 
6 models and prototypes 


This ie a senior post calling for 
some 7 years’ experience of mech 
audeal design work, including work 
0 em precision inetrumente of 
mechanioms, and 3 of these years 
should have been spent in a senior 
apacity 


Application forms caa he obtained from the Personnel Officer 


LEO COMPUTERS LTD., 
ELMS HOUSE, BROOK GREEN, W.6 


ELECTRICAL DESIGNER 
COMPUTER CIRCUITS AND UNITS 


" € s for new 

r “ mput letailed 

. nit ign A new 

a developed for this 

work, here is scope for both 
ab ecently qualified 


Experienced men should preferably 
have worked on the development 
f radar, television of specialised 


electronic equipment involving 


pulse techniques 


Recently qualified men will te 


trained initially in co 


programming, then on design work 


Application forms can be obtained from the Personnel Officer, 


LEO COMPUTERS LTD., 
ELMS HOUSE, BROOK GREEN, W.6 


SENIOR ELECTRICAL DESIGNER 


COMPUTER POWER SUPPLIES 


at ails designing power 

all associated wiring and 

sbiimg, at ok-ups with punched 
“ tape reading equipment 
arge electronic computers 


rectifiers transiormers, 


Applicants should be qualified 
electrical engineers who have had 
4 of more years experience in 
design in one or more of the follow 
ng fieidea 


generators, 


telephone and relay switching apparatus; 


teleprinters and similar electro mechanice! equipment 


KO ’ Lid, le a developing Company offering good salaries and 


Application forma can be ebtained from the Personnel Officer, 
LEO COMPUTERS LTD., 
ELMS HOUSE, BROOK GREEN, W.4 


GOVERNMENT COMMUNICATIONS 
HEADQUARTERS (FOREIGN OFFICE) 
CHELTENHAM 
Vacancies exist for Mechanical and Electrical Engineers 
in advanced pro‘ects in electronics. wave propagation 
and communication enginecring Excellent working 
conditions, backed by well-organised library and technical 
information services, specialised training and Depart 
mental assistance for higher study, considerable freedom 
in choice of work, unusual opportunities to gain ex 
perience of new materials, components and techniques 


Entry status dependent upon age, experience, quali- 
fications, ability; selection by interview; good promotion 
pros pe cts 


SALARIES—for men in Cheltenham 
Basic Grade Engineer—starting pay according to age 
up to 34. At 21, £473 10s.; at 34, £930; then by 
three increments to £1,055 


Main Grade Engineer—£1,055 x £40—£1,335 


Prospects of promotion to Senior Grade (£1,390 x 
£50 £1,571 


QUALIFICATIONS 
Candidates must 


a) hold university degree in physics or electrical or 
mechanical engineering and have at least two years’ 
practical experience, or 


b) be graduates of the Institution of Electrical or 
Mechanical Engineers, or hold equivalent diploma 


Degree or graduateship examination should embrace 
telecommunications subjects including radio 


Candidates should have good communications back 
ground with knowledge of one or more following subjects 


LF/HF, VHF and microwave techniques including 
transmitters, receivers and acria! distribution systems 
valves, magnetic tape recorders, printing telegraph 
systems including VF and time division multiplex 
voice communications techniques. 


I'wo or three years’ experience in electronics or tele 
communications desirable, but not essential 


Appointments unestablished in the first instance but 
possibility of permanent established appointment by 
Civil Service Commission selection at a later stage. Apply 
to Personnel Officer (B17R), 53, Clarence Street, Chelten 
ham, Glos 


LEO COMPUTERS LTD. 


ELECTRONIC ENGINEERS 


LEO COMPUTERS LTD. have e« 
ale digita mputers, whi 
a aale to ined 
. r g & computing ser 
ms " ds. The present 

g expe and apt ations are in 


SENIOR ELECTRONIC 
ENGINEERS 


aspects of fault-finding 


ainte ha e with large sca 


Application forms can be « 


“perience in boliding and operating 
in thie country ls anique They are 


tal and commercial concerns and are 
e on accounting and mathematical 
al! team of electronic engineers ie 
ted tor the following posts 


ELECTRONIC ENGINEERS 


HNC. in electronics, and exper 
jence in pulse-cirduitry desirable 

not essential Working io ema 
teams on fault-finding and mais 
tenance. Training given ip genera 
computer work 


ained from the Porsenna Officer 


LEO COMPUTERS LTD., 
ELMS HOUSE, BROOK GREEN, W4 


TRANSISTOR & PRINTED CIRCUIT COMPONENTS 


RADIO COMPONENTS : 

The rapid development of Transistors and Printed 
Circuit Techniques has given rise to an interesting 
field for design and application of new components 
for these fields. Permanent, pensionable posts are 
offered to Development Engineers wishing to 
undertake advanced development work of this kind. 
The Company’s Laboratories, situated in the London 
area, are fully equipped and offer agreeable working 
conditions 

Write to Box No. 1235, details of age, experience and 
qualifications, which will be regarded as strictly 
confidential. 
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Build your own Tape Recorder 
with the 


‘ASPDEN' 
TAPE DECK KITS 


Compact model 


74 x IMin., Sin. reels kit €7 10 © 
Standard model 
102 « U5 7 ree's . aioo 
Easy to assemble with fu working 
drawings and structions f a 
motor, latest design Migh-Fide y heads 
and the recorder 
AMPLIFIER kic £5 186 © 
Power Pack . 42 16 6 
(with valves) 
Carr eatra 
Send stamp fo 


W. S. ASPDEN, 


10, Market St., Wesham, 
Kirkham, Lancs. 


HOLLEY’S RADIO 
invite you 
to their new Demonstration 
Rooms at 315 Camberwell 
Road, S.E. 5, to hear the latest 
in High-fidelity Equipment 
See the new range of Audio 
Furniture Out of town cu 
tomers, S.A.E for latest 
catalogue 
"Phone; ROD 4988 


SMITHS 


of EDGWARE ROAD 


Can now supply a full range of 4 Blank 
Chassis of < gauge half-hard alum 
Size (inches f ze (inches) Price 
6 «4x "9 46 Ox 8x 86 
7 «5 x2 5 i39« 8x2 a9 
8) x 54 «2 5/6 2" 9x2 B11 
10 x4 x 25 6/- 14 x 9 
9 «7 x2 66 j 99 
2 «4 «24 6/6 \4 x x 10 
9 «8 «x 2h 73 l x 104 
10 x8 x 2) 16 Sx | 10/6 
2 «5 x3 79 17 x 10 3 
12 «7 «x 2 Mil 7x 9 me 
11 «8 x 25 8 17 x 10 12/6 

Other pro rata 5 ae 

Keep this List for ef 
Panels cut to any size 4/- pe y. ft. and f 
Special discount for santicies f the above 
Prices include postage and packing 


H. L. SMITH & CO. LTD. 
287/289 EDGWARE ROAD, LONDON, W.2 
Telephone: Paddington se! 
Hours 9 t 6 (Thursday, | 
Near Edgware Road Stations, Metropol: tar ry a 


WOorRLD 


WIRELESS 


4 “PERMATIP” 
AND 
“PERMABIT” 
INSTRUMENTS 
FOR 
GREATER 
SOLDERING 
EFFICIENCY 
The soldering bit which main- 


tains its face indefinitely without 
attention. 25 models available for 


mains or low voltage supply. Bit 
sizes 3/32 to 3/Binch. Full details 
in booklet S.P.5 from sole 
manufacturers :— 


LIGHT SOLDERING DEVELOPMENTS LTD. 


106, GEORGE ST., 


Tel. CRO 


CROYDON, 


8589 


SURREY 


dy dor 


WAFER SWITCHES 
TO SPECIFICATION 
One or more A.B. Type “H 


wafer switches to any desired 
contact specification. 


Write for design chart and new 
comprehensive price list. 


SWITCHES FOR 912-PLUS 
S| (14061/BI)) 


s2 (14062/B1) f '4/6 pair 
$4 (SS/556/1) 11/6 
$5 (SS/556/2) 10/6 


Truvox Amplifier 
12119/B3 : 146d, 


SPECIALIST SWITCHES 


23 RADNOR MEWS - LONDON W.2 
AMBassador 2308 


Enquiries by post or phone only 


Switch Type 


MORSE CODE Training 


COURSES for BEGINNERS 
and OPERATORS, also a 
SPECIAL COURGBE for passing 
G.P.0. Morse Test for 
wring an AMATEUR'S 
TRANSMITTING LICENCE 


Send for the Candler 
BOOK OF FACTS 


t gives details 


the 


se 


of all courses 


Fees are reasonable 


Cash or M 


Terms 


THE CANDLER SYSTEM CO. 
(55W) 52b ABINGDON ROAD, LONDON, W.8 


nthly Payments 


Candler Systen Ce Denver, Colerade, U.S.A. 


May, 1956 


“VIEW MASTER” 
ENTHUSIASTS! 


If your supplier has any 
difficulty in obtaining 
‘View Master’ modi- 
fication and converter 
kits for you, get him to 
foremost 


contact the 


component whole- 


salers :— 


UNCLES, BLISS 
OF CROYDON 


All Denco and T.C.C. kits and circuits 
in stock Trade enquiries only. 
AJ. a Appr oved 
TRANSFORMERS 


{ all types up to 25 KVA for Single or Three 
Phase operation, Phase Conversion, etc 
MAINS 
and Special Purpose Transformers for 
Radio Equipment; Chokes, etc 
LS 
ontactors, E.M. Brakes, Air Valves, etc 
coil WINDINGS for all purposes. 
SOLENOIDS 
for A.C. and D.C. Operation 
W. F. PARSONAGE & Go., Ltd. 
INDUCTA WORKS - Park Rd - Bloxwich - Walsall 
Telephone: BLOX 66464 


stput 


for ( 


, and 


EXPANDING COMPANY with 
world sales of electronic So rere 


iffers to a first-class ELEC NIC 
ENGINEER:— 

Attractive salary. Good working 
conditions in a modern research 
laboratory. A permanent and pen- 


ionable post Unfurnished fiat 


and removal expenses 
he work includes 
The application of electronics 
in an entirely new field. Projects 
of considerable interest. The design 
of unconve ntiona: circuits and sys- 
tems Use of pulse techniques, 
canning systems and transistors 
Candidates should possess one of 
the following qualifications: En 
rw: or Physics Degree, Grad 
Ys or H.N.C. and have some 
aa rience in circuit design 


Applications will be treated as 
onfidential and should be made to: 
The Research Department, J. F 
Crosfield Ltd., 232, Old Street, 
B.C.1. 


May, 1956 
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WEAPONS RESEARCH DIVISION 


A. V. ROE & CO., LTD. 
Woodford, Cheshire 


DE HAVILLAND 


Advanced Guided Weapon Projects 


Specialist Servo Engineers are required for positions in 


an expanding organisation engaged on research, design 
and development work. Still have vacant posts in their Instrument Research 
Permanent and progressive posts, both senior and Department as follows:— 
: junior, are available for men with ability and enthusiasm 
who can offer sound knowledge and experience of 
hydraulic servo mechanisms. Promotion prospects are 
good and conditions of employment are generous and 
enlightened. 


Physicists for 


interesting 
applications 


instruments 


Engineers to work on simulators, digital 
and analogue devices. 
We operate a five day week and assistance is given in 


obtaining single lodging accommodation within easy reach 
of the works. 


Technicians to work on hydraulic systems 
and components. 
Technicians to 
test section, 


work in the instrumen 


Three’ grades of specialist engineers are 


Technicians to work on environmental test. 
required as follows: 


Engineers and Physicists to work on mag- 
netic amplifier applications. 


(!) Servo engineers with a theoretical background, having 
some practical experience of servo design. Candidates 
for these posts need not have any electronic experience 


Electronic Engineers to work on autopilot 
(Ref. 68) 


and instrument applications. 
Servo Engineers to work on 
problems associated with autopilots. 


(i!) Servo engineers with a practical outlook. Candidates | contro! 


should possess a good knowledge of electronics and 
preferably be acquainted with hydraulics. (Ref. 69) 


(Il) Electronic Circuit engineers for the detailed circuit 
design of the contro! equipment associated with hydraulic 
servos. (Ref. 70) 


Successful applicants will find the salaries, oppor 
tunities and working conditions are exceptional 
is an attractive Pension and Assurance 


Scheme available. 


and there 
Apply in confidence, quoting reference number of posi- 
tion sought to: The Personnel Manager (Technical Em- 
ployment), de Havilland Propellers Led., Hatfield, Herts. 


Applications should be sent to: The Chief Engineer 


RADIO & TELEVISION COMPONENTS 
W )PERATE A PROMPT & EFFICIENT | 
MAIL ORDER SERVICE 
VIEWMASTER” & “TELE-KING” specialists 


Fasy terms available 


SISTANT CHIEF 
INSPECTOR 


SCHOOL ” 
OF 


Stamp (only) for lists 


JAMES H. MARTIN & CO., 
FINSTHWAITE NEWBY BRIDGE, 
ULVERSTON, LANCS 


-ENGRAVING>- 


Electronic Equipment, Scales, 
Indicators, etc. Send or phene 
your requirements. 

A.G. ENGRAVING 


292 CARLES ROAD, S.W.18 
one: BATtersea 9897 


a <5 << << <-> F 


YOUR METER 


DAMAGED 


raftemen 


post t 


u 

of all makes and types « 
Microammeters, Multirange Test 
yometers, Recording Instruments 
(ot epeedy estimate send defective 


? 


| CLASER & CO.LTD 


ELECTRONICS 
Ministry of Supply, Great Malvern, 
Worcestershire 


The following vacancies are to be filled 
by Ist September, 1956:-— 

SENIOR LECTURER with good 
Honours Degree and industrial and 
teaching — 2 me to teach Electrical 
a Electronics to at 
least H.N A 

LECTURER with Degree or equiva 
lent and industrial and teaching exper- 
ience, to teach Electrical Engineering 
Electronics and/or Mathematics to 
O.N.C. and H.N.C. standard 
ASSISTANT GRADE B, with a 
least H.N.C. or equivalent qualifications 
and preferably with industrial and/or 
teaching experience, to teach National 


Grade B: £525 x 25— £820 a year 

Starting point on salary scale depends 
on previous experience and additional 
allowances are payable to Grade B for 
qualifications and training Posts are 
subject to the Teachers’ Superannuation 
Acts. Details and forms of sppuesion 


A vacancy exists in SOLARTRON 
for a man with considerable super 
visory experience, 
experience in testing electron 
equipment, and knowledge of AID 
procedure and the most modern 
techniques of testing and inspection 
H.N.C. or equivalent desirable 

Apply to the Personnel Officer, the 


Solartron Electronic Group Litd., 
Thames Ditton, Surres 


at least five years 


The Plessey Company has va 
in its Electronics Division Laboratories 
at Ilford for Radio and Hlectronx 


ncies 


Leading Certificate Mechanical Engineering sub- Engineers in the following grades 
» Electrical ‘ects ents tne Engineer- pha oe 
ing Science, ied Heat, Engineering SE ING A A 
y~werennd —- 3 SENIOR DRAUGHTSMEN 
Repairers Salaries in accordance with Burnham These are mot temporary vacancies 
to the Technical Scales. created by comparatively short-term 
Industry Senior Lecturer: £1,065 x 25 defenc contracts, but permanent 
£1,215 @ year posts arising in the course of the 
Lecturer: £965 = 25-—£1,065 a year continual expansion of the Division's 


Engineering activities in the Electronix 
helds 

Salaries commensurate with experience 
and qualifications. There is a con 
iwderable range of work available and 
the earlier applicants will have a wide 


obtainable from Principal to whom com = o pens The Pi 
1 R pleted forms should be returned within rite, m confidence, to eisey 
SO ALDERSGATE STREET EC) 14 days of this notice Company ved ae Lane 
(Tel.; MONarch 6822) ' a 
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SHORT WAVE TRANSMITTING/RECEIVING INSTALLATIONS T/R-50 SERIES 


Complete in every stail for immediate operation 
Use: MOBILE - FIXED STATIONS - MARINE 


The performance of these installations is of the 
highest order and meets the requirements of 
commercial telecommunication workir Z in all 
climates and conditions 


Every design feature has been incorporated to 
ensure RELIABILITY ACCESSIBILITY 
EASE OF SERVICING 


Brief Coarificas 
“«* TRANSMITTER 
OWER OUTPUT—50 WATT 
UENCY RANGE: 1,500 Ke/s. to 12,500 Kce’s 
T R50 Mk IW) INSTALLATIONS bands, V.F.O. or CRYSTAL CONTROL witt 
are designed for u a ) j ations network and i dé 7] ‘ ve crystal positions 
the following add res ! O a) Radiotelepho yor’ with 
@ PRE-SET FREQUENCY SELECTION, CRYSTAL cilities press-t ~ a eel 
CONTROLLED ransmitter a id Receiver) adiot aph (code) with provision for full 
rating a pate ed Fi K-CONTR K ey 
@ BUILT-IN AUTO-ALARM SYSTEM RECEIVER 
@ AERIAL MATCHING: [2-600 ohm impedance UPERHETERODYNE 


yle freque ge 


PARE PART 


can be supplied with 


We can sup for IMMEDIATE DELIVERY RCA. COMMUNI 
CATIONS & "BROADCAST TRANSMITTERS ‘trom 250 w. to 5 kw 


$2 v. Dy i 


POWER er UNITS 


Jnvit OC 0 ¥ and 200 


BRITISH SAROZAL LIMITED «1 ¢ tronic works 


3 MARYLEBONE PASSAGE MARGARET STREET LONDON W.I 
f »SAROZAI LONDON Teleph ne LA N gt ram 9351 (3 lines) 
A.D. and ARB Approved 


FULLY SERVICED RADIO AND TEST EQUIPMENT 


ALL ITEMS MARKED WITH y& CARRY OUR THREE MONTHS’ GUARANTEE 


EDDYSTONE TYPE 358K (Admiralty oe ee] BAK 
Type 8-34) COMMUNICATION 0 kc/s t > me/s ELITE CASES 
RECEIVERS »perating condition ai 0 0 model 7 Avometer 
Completely overhauled, fully tested a e), new 
aligned, ye suitable for laboratory use F orders of 30 or mor 
£41 0 
él 


*& MARCONI CR-I50 COMMUNICA 
TION RECEIVERS 
mn 5 bands; dual 
rystal fileer, calibra 
ariable select 
300 v. 65 mA 
MARCONI " METERS 
ge 50 kc/s to 50 n ( 


relectivity 500 power 


at 35 db dow 


Ls 
lsat hp. 3 i |; 


* $27 HALLICRAFTER “COMMUNI. 

CATION RECEIVERS 

143 me's in 3 bands 

F stages; AM/FM Detector; « 
mphasis circuit for FM receptior — 

Supply requireme b 30 v owe supplhes 110 230 

65 mA f compl ly ' ile, ¢ r f MARCONI SIGNAL GENERATORS 

Circuit variat ' t { fie on F-390G, range 16-150 mc/s 425 0 

triode-hexode fre w f - SL = F-SI7E, range 150-300 mn 430 0 

emomiere (00 ‘ crystal f AV * $-271C HALLICRAFTER Fm AM = F, range 18-58 and 150 i : 

Cetector/Al er, output s RECEIVER. Range | 30-210 me's ir ' 

valve check vet Deuwer gueaut S wales tan p teat g and carriage <i 10 

t 
an Peon ‘ 100-3,000 c/s. Powe pplies 117 
ot aligned), a Se ip is aaa thet Fp a teaees aiece 


Sensitivity 


Packing and carriage on : ers: AM det . 
Ww These Receivers ’ rs) ed os ee S64 dececs sie 
completely overhau 

specification, aligned 
suitable for use as 


putput stage; de-emphasis rcu — tne tag TF.340 OUTPUT POWER 
: eceptior METER 432 0 0 
aries of a rice, completely ret t to original spe Pack rod arriage <i 00 

fication £90 0 0 


& I. AERO SERVICES LIMITED 


19 BUCKINGHAM STREET, LONDON, W.C.2 Telephone TRAfalgar 2371/2 


Please write 


Wireless World C 


¢ ess and 3/6 lor every additional! 
average lines 6 words. Box Numbers 
replies: Box 0000 ¢ o ‘Wireless 

rd &t.. London, 6.E.1 Trade 
application Press Day 

June 7th No responsibility 


Wares 


ronment surplus 
»ffered 
sified 

gu rantee 
designed 
uitable 

ted as a 
they have 
jeal with 


pur 


NEW RECEIVERS AND AMPLIFIERS 
ES, I l rs 


RECEIVERS AND 
SURPLUS AND 


AMPLIFIERS 
SECONDHAND 
ea £1 ! 


RECEIVERS 
SURPLUS 


AND AMPLIFIERS 
AND SECONDHAND 


‘ 
B.« B 


NEW TEST EQUIPMENT 


TEST EQUIPMENT SURPLUS AND 


SECONDHAND 


Ik 


TRANSMITTING EQUIPMENT 


mos 


MOTORS 


x 
MOTOR SURPLUS AND 


DYNAMO ere 
SECONDHAND 


SPECIFICATION 


Wirrecess WorLv 


ssified Advertisements 


DYNAMOS, MOTORS, BAT = eerLS AND 
Se 


RIDGE rectifier 


England l 
5O input 100-110-115 


Samp, bridge onnected | 


fused 
bile arr, extra 
PEARCE 6, Great Percy St Ww 


NEW onan oenoue AND SOUND 
€au MEN T 

tape play 

roa! 


‘ 
REFLEC APH 


Partridge 


Type P4014 
ST ALLULLLLULLLLLLLLLLULELLLLELELULELULELEE CLEC LO 


This new Partridge unit is a 

High-Fidelity Transformer, em- 

ploying “C’’ core construction 

for the Mullard 5-10 Amplifier. 

A RECORDING SERVICES 

Pee St Ec« le Mancheste 
Director, Thurlow Smith, AR. 


SINP rding 


Primary Matching 
8,000 ohms anode-anode 


turns 


equipment 


VOX 
J, for 


Tapped 43 


Secondary Matching 

4 sections of 0.95 ohms Thus 
accurate matching of most speaker 

Primary inductance 7% "4 Brauntor 


jraunton 22 ( ‘ apt tment 
75 Henries minimum Brauntor 4 appou ' 


GRAMOPHONE AND SOUND EQUIPMENT. 
URPLUS AND see ONDHAND 
I-FI record 


Leakage inductance 


Referred to primary: 12 mH max 


Leakage inductance 


4 pri. to § pr B8mH maximum I a Baas 4 py 


Developed for the 


Mullard 5-10 


(Distributed Load Version) 
AMPLIFIER 


Retail Price 986 


full details of this and 
for special 


PARTRIDGE 


TRANSFORMERS LTD 
TOLWORTH SURREY 
Phone ELMbridge 673 


purposes 


“AUTOMAT” 
THE 100% RELIABLE CHARGER 


As supplied to the Ministries, Airlines, etc. Rec 
tier stacks, best makes with or without 
Transtormer, 1 Watt to | Kw. Complete Power 
Units to order 


CAI HOME CHARGER 
t AMP 


£610 
OF CHARGER 


SELENIUM RE 


CHAMPION PRODUCTS 


43 UPLANDS WAY, LONDON, N.21 
Phone: LAB 4457 


SURPLU 
' 4 


TRANSMITTERS 
in stock ang g fron 


HMandie Talkie to 
3,500 watts 
RECEIVERS 

fron . 

and directions 

the arge 

85 valves 

TEesT SQUIPMENY 
Over It Jifte 


stock 


VALVES 
Britist ver 


RECORDING GEAR 
™m.5.5 Amerty 0 


POWER SUPPLY 
Genera ' 


from 2 ¥ 


AERIAL EQUIPMENT 
20ft Mas 201 t BOft 


wir sys, bear 


MISCELLANEOUS. A 
Chests, Chokes, ¢ t ‘ 
Elect: A 

sulators 


t 
wit gea 


Full lists available 


rements A 


gta 


P. H. ARKIS 
ORGANFORD DORSET 


Telephone: Lychett Minster 212 


KF 


COMPONENTS 


Wrretess Woritp 


NEW COMPONENTS 
naerts 


A 


SECONDHAND 


Ww 


WANTED, EXCHANGE 


NTED 


4 


Ts 


SURPLUS AND 


ETc 
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COMMUNICATIONS SQUuiresteT 
WIRELESS SET 19 Mk. IIL. Prequency 2-8 i 
Mc/s. Antenna a Sn aS r 

' er sour battery with 
AMPLIVIER R.¥ No 
« if KK . 
WIRELESS SET x39. 


} 
vi 


WIRELESS SET 62 Mk 
M tw ewit« hed 


CRYSTAL CALIBRATOR No, 10 ti 
WALKIE TALEIS TYPS 58 appease 
HANDY TALKIE SCRS 6 I 

res TRANSMITTER ys EIVER STATIONS 


A 


AIRCRAFT RADIO COMPASSES. | 
ay ’ ag U b 


I 


AIRBORNE VHF EQUIPMENT 
+ om ; + ARE 


ha rans r t M 
TELEGRAPH AND TELEPHONE EQUIPMENT 


k t10 
R. GILFILLAN & CO. LTD., 
7, HIGH ST., WORTHING, SUSSEX 
Tel. Worthing 8719 and 30181 


Cables ‘GIL WORTHING Codes BENTLEY'S 2nd 


SOUTHERN RADIO'S 
WIRELESS BARGAINS 


TRANSRECEIVERS Type 318 (Walkie 
Talkie Complete with 5 valves n metal 
arrying case Ready for use Less external 
attachments, 30/- per set ATTACHMENTS for 
se with 38 TRANSRECEIVER HEAD 
PHONES, 15'6: THROAT MICROPHONE wict 
ad and Plug, 46; JUNCTION BOX 26; 
AERIAL, 2/6 
TRANSRECEIVERS Type 18 Mark 
TWO UNITS (Receiver and Sender) contained 
™ 


tal Cas ompl with x Valves, Mic 


ammeter et LE EXTERNAL ATTACH 

MENTS, £4'10)- 

TRANSMITTERS 1154. Complete all valves 

etc., etc. Perfect orde 3 frequencies. €2/7/6, 

ransit case. Delivered U.K 

BOMBSIGHT COMPUTERS 

BRAND NEW A wealth of Con 

sYRO MOTOR REV COUNTER 

WHEELS, etc., et deal for Mode 

f nenters, etc 43 

LUFBRA HOLE CUTTERS 
Metal, W 

RESISTANCES 100 

ALUES Wire Ended 

eae gen 


PLASTIC ‘CASES 
deal for Maps, Display, et 
STAR son a gy ay 

th Her ype 
CONTACTOR Time ‘SWITCHES 

of case Cleckwork moveme 
er s Thermostat 116 
REMOTE CONTACTORS . ise witt 
MORSE PRACTICE SET with B 
69. Complete with Battery, 9/6. 
MORSE TAPPERS, td 3 6.; 
ae MONITORS. Type 

t se. Less Valves, 8 - 

METERS. AND 2 AIAGRADY IST RUPEES 

y need Adjustrr or 
TWELVE INS TRUMENT 
ew Aircraft strur 
Postage or carr 
SOUTHERN. 

11 LITTLE NEWPORT STREET 

LONDON, W.C.2 Gerrard 6653 
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WANTED, EXCHANGE ETC. 


anted manuais ot 


New ! W’ —s ce . ‘ | . ' ° = TWIN Radiogram 
GILSON 


30 WATT 


TRANSFORMERS * 


for U-L Amplifiers a 


[ 
I 


ALVES WANTED 


Wire. Wi valve B k 


price €62.16.0 (inc, tax) 


METERS WA NTEOD The Twin has been designed to suit the smaller 
requ ete f tyt type of room without sacrificing quality of 
t ‘ reproduction This has been achieved with a 
*TRONIC : ; compact cabinet (31)in. high, 27}in. wide and 
Wil k n if "| abs 14}in. deep) soundly constructed, and finished 

+ in elegant Walnut veneer Twin 10in. P.M 
I EWIS RADIO ~- ~ty S “ — give faithful reproduction, free from 
finest finish - i distortion and resonance, and the latest 
. 7 COLLARO RC54 Autochanger is fitted 
| Wisc adlog! 4 abine The 8 watt amplifier (Armstrong PC48 featured 

ae , oie tad . . below) is housed in a unique ** hopper 
rit " . ; arrangement permitting armchair control over 

REPAIRS AND SERVICE all operations 


AINE transforr 


ymponer 


SERV 
nente 


H 
30 ~ to 20,000 


yy taps for E.L. 34's > equ “ t , P price €25.2.0 (inc tox) 
807 } 


List Price £5. ae ) Mc : a . F. c.48 Chassis 


BOULTON t | This versatile &-valve chassis is the result of 

taps for maximum power yeaker t 5 r over 20 years of specialization in high quality 

: = wer) : y * | Radiogram chassis It has been specially 

are correctly designed for ; : mn el : n designed to take the fullest advantage of modern 

give excellent stability n i nt ex y wt High Pidelny recordings and, in conjunction with 

sits using large valves of negative ford 1 , 7 the FM56 Tuner, the unsurpassable quality of 

rder of 30 db from the secondary PAINTS CELLULOSE ero. - new F.M. transmissions The Push-Pull 

praying ’ ’ etrode = Stage will give more than # 

pa a watts, with a Frequency Range of 20-20,000 cps 

" ‘ ‘ and due to the Negative Feedback employed 

ps ) listortion is negligible and transient response 
WORK WANTED exceptional 


OSRAM 912 AMPLIFIER gg oo ee uae | alo in our range 
TYPE Wo7ex 8,00002 primary, 43 | _ am rt _ date 3 EXP125C 14 valve 


MULLARD 5-10/UL AMPLIFIER | 5 waveband chassis 
Bo . have a output of 3.7 and 15 ohms | price £51.19.6 (inc tar) 
‘ie 14 watts down to 30 Less ; , 
cdistortion at |2wacts 4 1 oo . || We shall be glad to give you a demonstration 
response +0.5 db. 25 IGHT Engineering 2 of these and other models in our range 

‘ db of negative feedback ELECT i] a ‘ P Warlters Road showrooms 

‘ Ww i 0077 l Weekdays and Saturday 
List price, either type £2 - 12 e 6 \ f =6avallabl dir ‘ unable to visit us please write 
‘ i ’ descriptive literature mentioning 

—_ — . : . > o it WIRELESS WORLD, 

HIRE PURCHASE facilities are available 
the above A? ! f £4 guar. 2 GUARANTEE: All our models are sold 


N LTD. ‘ ‘ ’ Wraxall, under full and unconditional money back 
R. F. G LsO ° _ guarantee of satisfaction 


tia 8T. GEORGE'S RD., WIMBLEDON, $.W.19 "TAPE to d J ! PREE TRIAL IN YOUR OWN HOME, 


Ma y v b é Your money will be returned if for any 
Phone: WiMbledon 5695 n, Ormaki ! 709 reason you are not satisfied after 7 days’ trial 


MAKERS OF NEON SIGN TRANSFORMERS “[ANSLATIONS 


TYPE wore 7.0008 pr mary. 20% screen | nurd Brooks 53 


fie 


ic 


anguade 


Contractors to Admiralty, ete., A.1.D. Approved ,,.27 27 U""% | et = se WIRELESS & 
kist Berry (Short Wave) Ltd 25, High OUR own, tape , ARMSTRON TELEVISION co. LTD. 


Holborn, London, W.C.! j 74s or L Wri *, call or ‘phone Queene Wariters Road, London, N.7. 


| Ww Private Re rdir Queens we . . 
2 Te bay 800d Studio Recordings 15964 Telephone: NORth 3213 


FAIREST 
AUDIO 
MEANS 
DUODE 


Much to 
Duode at 
outside our 
Mr. Barker 
will be ve 
Il-healect 

and are 
current 
maintains 
NATURAL 
TION 

No 
Duode quality before 
Any rad 

Duode fron 


; ; ] 4 4 
SOUND REPRODUC 


one | 6B 
unit 


home test pla 
Why not solve 
good sou f 
vestment 


us today 


DUODE SOUND REPRODUCERS 
3, Yard, London, W.1! 


Newman 


CABINETS ««-» 


CAN SUPPLY ANY CABINET 
to YOUR OWN 
SPECIFICATION 


Both Cabinets 
could be 
as a complete 


combinations 
units 

5 valve chas 
412 10. 

8 vaive Armstrong 
FC 48, €252 

14 valve Armstrong 
EXPI25;C. c5/i9e 
6 valve FM/AM 
a2ris- 

9 vaive AM FM légns 
(incl 2 spe 
j-speed Garra 
autochanger ‘ 
Plessey Autochange 
Goodmans, Wharfedale 


Send 
chassis 
be arranged 


LEWIS RADIO COMPANY 
120, GREEN LANES, PALMERS GREEN 
LONDON, N.1} BOWes Park 6064 


aker 


for tree ated ata 


autochangers and speake 


Wire 


MISCELLANEOUS 


AAaeaewors 
apacity aval t 


Less We 


al 


RLD May, 1956 


pe a 


INTERNATIONAL 
ELECTRONIC TUBE 
HANDBOOK 


350 pages @ directions for use 
9 languages @ schematic circuit 
liagrams @ arranged under 8 main 
ae each pares d by a different 
coloured band @ tables giving a large 

smber of operati ~ data for audio 
umplification and push-pull opera 
@ comparative table of tube 
jesignations used by military author- 
@ data on cathode-ray tubes 


@ cover in three 


in 


tion 


ties 
ind t 
colours 


PRICE 15 = POSTAGE 9d 


OLE 


THE MODERN BOOK CO., 
19-23 PRAED ST., LONDON, W.2 


Britain's Largest Stockists of British and 
American Technical Books 


ansistors 


AGENTS IN U.K 


NOTICES 


Please write or call f« 


"Phone: PADd 
6 days f 


yr our catalogue 
4185 
9-6 p.m 


ngtor 


Oper 


THE 


INSTRUMENT 


MODEL 


interesting 
features 


tee! cased « 


ment, also reg 


Detachable + 
suspending 
tin use 
1 tw 
ns coo se 


nley Flexible 


ELECTRIC 
SOLDERING IRONS 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD 
51 53, Hatton Garden, London, E.0.1 


Wrretess WorLD 


SITUATIONS VACANT 
INEMA-TELEVISION LTD 
echnica’ assistants 
An expanding 
production of the 
transmission equipment 
ransmission equipment 
THE vacancies are 
TECHNICAL as 
ental knowledge 
be conversant 
est equipment Applicant 
f deciding OW, component 
ype upment t 
/ROTOT yPk wiremen 
echnique 
tandar¢ 
nature «a 
rtp rot quan 


Chari ng 
f experien 
inema-Television 
Road, Lower Sydenham, & 


detat 
reguired to ¢ 
Bridge 
j UNIVER ITY OF CAMBRIDGE 


AN engineer charge 


ind sajary 
Worsley 


F ectrical Engineering 
1 mn and con 

(re may be 
independent 


B™ TISH BROADCASTING CORPORAT 


FM 1 /Mk11 


F.M. V.H.F. TUNER completely stable drift 
free tuning. Volume control 
A.V.C 

quieting 


Tuning indicator 
Sensitivity better than 4 «Vv for 20 dt 
21 gms. Tax paid 


AM 


TRANSFORMERS 022.82!" 


higher 
he 


in fle 


h 
degree 
research 
lds of tele 


s which have an apr 


broadcasting 


Praise for Savage ‘* Massi- 


re’’ Transformers ishment 
ce E407 W.W 


ITY COLLEGE 


Scientists 
and Amat- 
the 


come from 


T 
lechnicians, APPLICATIONS are invited 


hniclan in Department 
ill over 


world, 
trumpet blowing 

ratifying to us, so 

> repeat orders 


silent cust- 


SAVAGE TRANSFORMERS 
LIMITED 
NURSTEED RD., DEVIZES, WILTS. 


JEVIZES 


tmeters, 
labour 
methods 


ammeters 
932 ontrolling ixed 
f reduction contro 
GOOD sala 
working cancitior 


i i ons.- 
LL a 


S6BS 


A.M. 9 band ail wave tuner lam 
Band spread, variable selectivity 
indicator Logging scale, delayed amplified 
AV « Tropicalised. Sensitivity better than 
2 uw for 250 m/v output, €46/4)- tax paid 


FM/AM 


570 m 
Tuning 


$5/FM 


AM. in 2 rar 
5m 


FM/AM World 
12.5 m.-37 m 
190 m.- 250 m 
16 m.-50 m 195 m.-550 wn 800 
Sensitivity better than 10 «VY on all 
PLUS stable drift free 
VHF.FM. Sensitivity better than BV for 20 db 
quieting Tuning indicator on all bands AM 
and FM. £34/2/6 tax paid 

All tuners suitable for 
amplifiers Most 
Escutcheons in Gold 


Wide ges 


100 m , We 


completely 


modern 
tuners 


high quality 
available with 
Silver or Bronze 


C. 1. CHAPMAN 
Reproducers) LTD 


RILEY WORKS, RILEY STREET, 
CHELSEA, $.W.10 


FlAxmen 4577/8 


Export Enquiries invited 


—— 
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SITUATIONS VAGANT | 
POTENTIOMETERS 2:5-222-2° ~ ~~ | EEO 
ced | 


)RAUGHTSMEN 
[THE work is of an | t ature 
The word ‘Reliance’ is synony ‘Elect "also & 


: d 7 nd : 7 > j , suit A _— . Ye = . ’ 
mous with the best potenuo N.C. in bctrica NM i ‘ ginee : Get this FREE Book “ 
meter design and practice \dard o : ; } , ‘ENGINEERING 
it also signifies a most com ant Sport id Welfare facilit OPPORTU NITIES ° 
prehensive range embracing ‘oustic Films, Ltd dger Rd, 1 Bp er ee vee 

ae technica 

wire-wound and composit a aes f t home for 
ion types, Single, Ganged AND SCHOOL OF ART. 1 6s wfnns tage 

REQUIRED in 
and Tandem Unit nly for 
Characteristics include 
linear, log, semi-log 
and non -inductive 


etc. Fullest details 


‘ . urs in 1 

ON request. ey, : NR Governors at the 5 (hameed 6 TELEVISION and 

o ¢ ted RADIO, A.M. Brit, 

I.R.8., Cty & 

Guilds, Sp-cial Tele- 

vision, Servicing, Sound 

Film Projection, Short 

Wave, High Frequency and 
General Wireless Courses 


We definitely Guarantee 


‘“‘NO PASS—NO FEE” 


RELIANCE 


NIV VVIVIIAAAA ‘ BRITISH INSTITUTE OF 
Cc : \UTT I ENGINEERING TECHNOLOGY 
5, Le Sb COLLEGE HOUSE 
RELIANCE MNFG CO JUTHWARK), LTD equire : : ges re °-31 WRIGHT'S LANE 
’ we an LORDON, W.4. 


nian 


We specialise in manufacturing of 
Chassis in all metals, large or small 
quantities to your own specifications 


In stock for the 


PRECISION SHEET METALWORK— Pook ee ah : 1 setdiitneit EAA and HI-F1 COMPONENTS 


WIRELESS WORLD FM TUNER UNIT 

ENCO FM TUNER circuits ts. 6d. 
RADIO CONSTRUCTOR FM ” 2s. Od 
MULLARD AMPLIFIERS 3s. 6d 


Vv. W. BEAMISH SRAM 912 PLUS AMPLIFIER =| Od 
Shardeloes Garage, Shardeioes Rd., New Gross | ' | and testir ork, (b) Nols bra Separate price lists om request to 


~ te POLE 7 
Se uipment and analysis of experimental! JF, BILAAER = “sexzay, cant. 


Telephone; TiDeway 4795 Te.: Bexleyheath 7267 


“ 


eT DPLOMA™” HEADPHONES {| A.scisrarrs csiensine. oe ct service | QUARTZ CRYSTAL UNITS 


~ © : " 
Lightweight High Resistance ) cee Te ee TE ee PO A pee 
ohms). Complete with c - "4 ta } t ! in hr Type 
17/6 che » Forces essential in one of the 
. . f wing grou, ‘ e B7 
Jeal for CRY AL SET } ENGINEERING and clence 
The ‘TYANA™ Standard Soldering tron CHEMISTRY i me ] 7 


NER at. din sai . - re The type B7 unit is mounted in the standard B7G 
' : ‘ : vaive envelope and is hermetically sealed and 
Adjustable Bi ( u i) and ed fully evacuated 
Weight as ) + . IVE a ; ; : ; / Available for the frequency ranges from 100 kc/s 
yu awh 500 kc/s. and from 3 Mc/s. to 16 Mc/s. Gold 
trodes applied by cathodic sputtering give 
j , , . nanence of calibration. Normal adjustmenc 
& Standard Voltage Ranges , ve - ‘ - nel . j B ; ccuracy 0.01% Max. adjustment accuracy 0.003 
169 21 articulars f ‘ Ser e Early delivery can be given of some frequen- 
Replacement Elements and 8 y , cient ‘ : 4 , es, and we will be pleased to quote for 
available ) ee. qUOSRS ENO. p/w. your specific requirements 
KENROY LIMITED aS pos nd in 4 ase t ; THE QUARTZ CRYSTAL Co. Ltd. 
162/207 UPPER ST., ISLINGTON, | 63-71, Kingston Road, 
LONDON, N.1 JRODUCTION Manage ‘ lc instrument NEW MALDEN 1 rrnagante 
Telephone: CANonbury 4905-4663 and small transforme anuf ire; salary | Telephone ables, 


P ip to £1,000 p.s.; N.W London; “state educa 
eT a a eee eee tfon and experience.—Box 1164 (5904 | MALden 0334 Quart zco NEW MALDEN 


Heating Time 
40 Watt economy Con 


sumptio 


May, 1956 


LIP = 


Recorp 
Lisrary 


OFFERS 
UNIQUE 
LIBRARY 
SERVICE 
TO THE 

CLASSICAL 

L/P 
ENTHUSIAST 


REMEMBER ! 


ubscription n 
sdes postage 
and packing this 


end 


@ Return of 


@ Special 


ments for 


arrange 
mem 
bers interested 
n new issues 
@ Our completely 
omprehensive 
catalogue is cur 
rently extended 
to nclude 

ually every re 
L/P 


commended 


ssued 


For full details 
send S.A.E. (14d) 


to:— 


LIP = 


Recorp 
Lisrary 


Lip ™ 
Recorp 
Lisrary 


| matter 


IT COSTS 
AS LITTLE 
AS 1j- 
PER WEEK 
EACH 
L/P 
BORROWED 


AND 


@ We can supply a 
brand-new (guar 
anteed unplayed) 
factory fresh copy 
of any available 
LIP to 
N.B 
H.M.LV.) 
each 


order 
(except 
With 
purchase 
POST 
change of 


goes a 
FREE 
Library records 


Many of the LIB 
RARY COPIES 
are themselves | 
marked down for 
sale at most reas 
onable second 
hand prices 
(Surely the ideal 


way to 


buy a) 
used’ record 
is to hear it 


first!) 


LP Record 
Library, 
Squires Gate, 
Station Approach, 
Biackpool, Lancs. 


The 


L/P =: 


Recorp 
Lisrary |i: 


| (a) ALIGNMENT 


} ment work, 


Wrretess Worip 


SITUATIONS VACANT 


id 
with generous car ywance and ——€ 
APPLICANTS must have an electronie back- | 
ground and be capable of field applications work 

ALL applications will be received in complete | 
| confidence by Sales Man r, The Plessey Co 
Ltd., Wood Burcote Way, Towcester, Northants 
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ONDON 


Studio invites dise/tape recording 
engineer 


experience not oe 
Send fullest details Box 1534 { 


URZEHILL LABORATORIES Lid have 

vacancies in their laboratories at Watford 
for engineers and junior engineers in the fol- 

lowing categories 
(1) DESIGN engineers to assist in the develop- 
ment of a wide range of precision laboratory 
equipment Applicants should have previous 
design experience, education to H.N.C. or 
degree standard preferred j 
(2) TEST engineers to work on transmitter 
measuring instrument. Applieants should have 
experience in ecommenication reoenver 
mans and measurement and in C oscifle- 

scope work; there will be capcteniin to trans- 
i to Serlooment work from this past 
THE mniments are permanent and 
arry considerable technical responsibility 
Salaries are dependent upon age, qualifications 
and experience.-Apply stating full details to 
Chief Engineer, Purzehill Laboratories, Ltd 
57, Clarendon Road, Watford, Herts {5765 


ADIO Engineer, required for 
large firm 

write experi 

references 5628 | 


ENIOR and Junior Electrical and Mechanica 
Draughtsmen required for the Electronics 
drawing office at the Rugby Works of the 
B.T.H. Co., Ltd. Please apply in writing to 
CHIEF Draughtsman, lectronics Urawins | 
9 a 


first-class 
12 months 
opportunity 


age ox 8760. 


Office, British Thomson-Houston Cx 
Rugby, giving details of age, experience, etx - 
, 
Test Engineers are required by 
Electric Co., Lid. Radio and 
Spon st Coventry, in the 
concerned with 
test and 
receivers 
of Government contracts 
duction and other electronic equipment 
(c) DEVELOPMENT, manufacture and 


+ LECTRONIC 

The Genera! 
Television Works, 
Departments 
fault-finding on 
pro 


main 


|} tenance of test equipment 


EX-SERVICE radio and radar technicians are 
particularly suitable for these posts but 

with similar experience will receive 

sideration Those interested 
giving details of experience to 
reference E.T. to the Personnei 


quoting 
Manager 
(5771 
EMI-SKILLED radio and television engineer 
required; salary £6 p.w permease rent Nee i 
nitz Radio & Electrical Co eas 
Lane, Neasden, N.W.10 Giads al 


tion 
cen 


ABORATORY Technician required 

on eleetronic instruments 
details of training and experience 
nical Director, Advance Components 
buck Rd Hainault, Bex 


APACITOR deve 
astic film) 
production technique particularly wind 
position offers seope in new depar st 
taff notified..-Write Box 0787 5898 


LAd 


opment 
required 


engineer 
should 


(paper or 
have experi 
ence 
ing 
ywn 


E ECTRONIC engineer, 20-35, required for 
City office, to write A.P.s and other manuals 
on radar nucieorric etc writing ability of 
econdary importance to current theoretical and 
practical experience Write fully to Box 1087 


URPHY RADIO, Ltd., have 

their Electronics Division Lab 
engineers and assistarits on design and develop 
and aiso on associated electro 
mechanical prowems Applicants will be con 
sidered in the following categories 
1 CANDIDATES with engineering or 
egrees or equivalent who have expe 
industrial design 
2 GRADUATES who have completed 
Service but have no experience in des 
5. CANDIDATES with lesser qualifi 
who have considerable experience in 
design 
4. CANDIDATES under 21 

engaged upon HN part-time 

range of work jnvolved is pa 

interesting long-term programme WW ar 
ing field and .ncludes 
1. NAVIGATIONAL aids 

VHF. and U.HF 


acier 
ence 


who are 
expand 


transmitters and re 


systems 
C information recording 
AERIALS, V.HALP. and U.HLF., for 
ircraft and fixed locations, together 
associated feeders and filters 
mobile radio equipment 
multi-channel radio iin 
TRANSISTORS and associated circult ap 
R ications 
HESE posts are permanent and pepelonadte 
and offer good scope to men of abilit Ap 
plications as full details of qua! ifications 
Bee. CY ence and Se —-, 
) of work rt bpterested id | 
Fecponnal partment wpb i 
Radio. Ltd, Welwyn Garden City, tterte. (S675 | 


ystems 
vehicles 
with 
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— TELE-RADIO {#8 —— 


LEADING QUALITY 
COMPONENT STOCKISTS 


STEEL METER CASES WITH ALUMINIUM PANEL, 
SLOPING FRONT 

@n.« Go. «4 

Sia. = Sin, = Bin 

Gin. = Gin i2in 


SMALL STEEL TEST METER CASES WITH 
ALUMINIUM PANEL 

din. « 4in. * 

Oe. x dis 

Sin. = Gin 

10mm. « Gin 


STANDARD STEEL CASES WITH ALUMINIUM 
PANEL 


4in. * Bin. = Bin 
Mis. « Om. = fin 
i6tn. « Tlis. = Sin 
19in. x lite. « 1@in 


18 6.W.G. ALUMINIUM CHASSIS 
Sin. x Gn. « Bpin 
1Gta. Gin. x 


- 
_ 


BER 
'‘@'oo'o2 


gee 


14in. = Bie. « Bpin 
i4in. x Bin, x 2pin 
Min. * 101m. © Qh he 
17im. « lin ' 


nS6Wwe 
I4in. « Bin. « 2h) 
i#lo 10ir phir 
17in, « 10ie yr 
17in. * 10in. « Sin 
FULLY DRILLED CHASSIS FOR WILLIAMSON 
AMPLIFIER 
GEC. OSRAM 
DRILLED CHA 


“012 PLUS" FRONT PANEL 
“ PANL " Crackle Paint, Black, per tin 


——_ 
wer OoDOSe-: 
@ 222252 


STEEL CHASSIS 


—— 
eof 
@-—z 


La) 
~ 
= 


“912 PLUS" AMPLIFIER 
S818 


GARDNERS MAINS TRANSFORMER 
GR, 6124; 290 v. 60 ©. Primary; 300-100-060 
306 +. 60 m/A.; 1,000 ©. O2m/A. 5. 9.. 8.4 
G30.,4A5638.0,, 1 A524, 18 Atew 
insulation; 4 ¥., 15 A-lky. tneulation 
Ideal for asc illoscape 
(Pr. a Pw) 


250.0-260 ¥. 120 m/a., 


110 m/e 
120 m/a., 
150 m/a 

, 16 mia 


15 amp 
4v.-445 4. Samp 
13 ¥. 5 amp 
23-65-4654 
6H19 v.38 
OO watt auto 
106 watt auto 
19 b. 160 m/e. choke 
TCTs 90h 20 m/a. choke 
Woden 4b. 60 m/a. choke 


Maine Transformer drop the muah 
Oy. 0 mA. 68 
WMaadard Primary 


SUNDRIES 


6-15 ¥. A.C. Meter, Moving Iron 

0-90 M.A. Meter 

Londen Channel TV. Pre: Amplifier 
(1 valve BF 42 of equivalent 


BVA 


valves 


-ompenente tor ail purpoees 
FULL RANGE OF TELETRON COILS 
Postage & Packing extra. C.W.O. or C.0.D. 


TELE-RADIO ‘tro 


To 
189, Edgware Road, LONDON, W.2. 
iy mins. Edgware Road Stn. Und: 7 mins, 


frem Marble Arch, Hours 9 a.m.—é6 p.m, 
(1 pom. Thurs.) 


PHONE — PAD 4455/6 
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NEW &.T.c. AND 
SELENIUM RECTIFIERS 
range in Great Britain 
Products NOT Surplus 


PRICE LIST On 20th APRIL 


S.7. & < &c. EW.T. kK} 
K3/50, 9/4; K3/100, 18/10 
BRIDGE CONNECTED FULL 


WESTALITE ” 
Largest L.T 
Latest Current 


4/9; K3/4! 8/10 
WAVE 
Sij-; ia 

free 
486;2a4 
72 ‘ s 


53 


aainoe ‘ CONNECTED wiTH 
SQUARE COOLING FINS i ‘ 

53/-; 10 a, 60 

BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED or Tiin. SQUARE 
COOLING FINS. Both ty e; ‘ 
7v. 2a, 110 

50 a., 275/-; 33 v 

180/-; 20a 

§$2/-;72v.6a 

2237/6; \0« 


LATEST PRICE LIST 


*WESTALITE” (BRIDGE 
a. te 1886 a 


, 37/4; 19 4. 64/6; 2a 


T. W. PEARCE 
66 Great Percy Street, London, W.C.1 


Off Pentonville Ra Between King's Cross « A 


Leads the world in 
TAPE RECORDING 


For 


details 
advanced 
Recorders 


VERDIK SALES LTD. 
8 RUPERT COURT, WARDOUR ST., LONDON, W./ 
Gerrard 8266 


Wha « 
° ENGINE IN: G OPPORTUNITIES 
easiest ne 
G Electrics ok General ( 
NO PASS 


ENGINEERING 
OPPORTUNITIES 


Wrreiess Woritp 


$1 yuaTions VACANT 


FULsCTRONIC ec ul pn teat 


pment 
jeta 

Per 
rporation 

W embiey 


by East Is oan 
wiedgs ¢ 


firma 


onnel 


Ad 
Wem biey 12124 


engineer 
ist have 


May, 1956 


Radio and Radar 
Technique 


M.A., Ph.D., M.1.E.E 
important book concentrates 
wledge of the « 


and techniques 


sential 


paying 
rowave 


method 


particular attention to noise, mi 


aveforms, pulse circuit 


and electronic tubes, 
60 - net 
addition on the subject 


Wireless 


illustrated 


Engineer, 


The Principles of 
Television Reception 


By A. W. Keen, M.I.R.E 
An important book by a practising 
The 
stage 


research engineer 
stem is examined 
tage omplete circuits are given 
date 


yf four up-to commercial receivers, 


and the problems of colour television 
Illustrated 


30 + net 


PITMAN 


Parker St., Kingsway, London, WC2 


liscussed 


TEST ROOM PERSONNEL 


required by a Company engaged 
in the manufacture of Microwave 
Instruments and Industrial Elec- 
tronic Equipment 


modern 
near 


The new 
ituated 
ousing 
made 


factory is 
London, and 

accommodation can be 
available to successful 
ipplicants from the London area 


{pply Box No 


1249 


gramme 


SIEMENS BROTHERS & CO. LIMITED 
WOOLWICH, LONDON, $.£.18 


w Research Laboratories have 
en set up at Blackheath for work 
Electronic Switching and Com 
here are excellent oppor 

nities for Laboratory Technicians 

th suitable practical experience 

establish themselves in this im 
ortant field Good conditions 
ind prospects, and competitive 
laries according to age and 
jualifications Every scope for 
advancement under expanding pro- 
Apply in writing to the 
Staff Establishment Officer, Ref 
744/39. 


iting 


May, 1956 Wrreitess Wori_p 


SITUATIONS VACANT } 
G A | P { N’ S| R exis mechani required for British West 
a i radio, refrigeration and ele 
sales department f a large mer an 
« tours norm 2 months, f 
ELECTRICAL STORES } months leave; family allow 
408, HIGH STREET, LEWISHAM, S.£.13. |)‘ es furnist S Seeerere AS 
Te Lee Green 0309. Nr. Lewisham Hospital othe ‘ a dome 8 
TERMS: CASH WITH ORDER " ‘ : 
(No C.O.D.) rT" TEI BORAPH and EY EI 20 Ltd: THE CONNOISSEUR’S CHOICE 
All Goods sent on 7 days’ approval against expe for ¢t . 
cash 


tice ng to increases in Freight and Copper neme te, giving fu et fe . 
prices we have no alternative but to increase nd x ’ nd sals re « 9 JUNIOR DE-LUXE 
pric accordingly; all prices quoted are "ers € Manager Lt . E 
arriage paid unless otherwise stated Mk.t. £9.12.6. 
MAINS TRANSFORMERS. § Inpur 200) | FPLEC winee *hysic AP} Mkt. £11.7.6, 
olts OUTPUT 0/9/18 Volts at 3/4 amps th Fe ty B ag ewe 
ct othe stput 124/0/124 voles 2 amps eleatiion wnieit gen quam —. dvence 
> another suitable for soil heating, garage | me ee nid panding fie Write 
f 4} voles, 20/25 amps., $26 ' ie fa ex ence ‘ stior 
‘ vother 4 20 amps. twice, 35/- each ire et ‘ sa pee 
ROTARY CONVERTORS ‘ie he Dourn ; —— 
24 v [ ¢ 50 voles 50 cycles, | phase = 
| ~ 


(complete with Step Up 
from 50 volts to 230 volts, £13/10 - 


, CONVERTOR only £910 - each facturing electri smophones and 12° 15W DE-LUXE 
EX-NAVAL ROTARY CONVERTORS a ee _ in” eeithenl -_ 
st. Output 230 voles 50 cycles t technica quirte for are Mk.t. £9.15.0. 


capable of 50 per cent. overload 


guaranteed weight approx prev Is ¢ per enc and ‘ 4 j Mk.il. £11.7.6. 
‘) t 239 
MAINS TRANSFORMERS ai! 200/250 volts 


es (New) Heavy duty Output combination 
24/30/36 volts 4/5 amps., 38/6 each 
516 each Ditto 15 amps 

Another with combination of 

6/8 amps., 51/6 each Ditto 

eact Ditto 25,30 amps 


j 


A 2-speaker combination—the 1!2in. De- 
“SPOT WELDER TRANS. : ; Luxe for BASS and the Junior for TREBLE 
FORMERS f 200/250 volts, OUTPUT a on ae ea in ~y for the reproduction of sound from 


bination of 0/2/4/6/8/10/12 voles at 50/70 amps 20-20,000 c's with a sense of realism and 
€5/7/6 eact { >» 120/150 semps Outpu 


£7) 08/- each ol  —- 4 gg ML > presence that will enchant you 
PRE PAYMENT SLOT METERS 200 owe AAO 
) ize only, 100 P . 
4 ms ‘wok coraehaaned on — , o f - Write for full details of our range of 
each. Ditto credit type og High Fidelity equipment, which in 


0 amps. only, 25/- each < juired ‘ . » oe »*" 
RECTIFIERS FOR CHARGERS 6 or more 4 aah ea ect cludes GOODSELL Golden Range 


eput 2 ames, 0/6 each, 4 ames t t ar development and { Williamson and Ultralinear Amplifiers, 
36 , MAINS TRANS- id o1 1d theoretic wiedge « Tone Controls, A.M./F.M. Tuners, Tape 
25/-, 30/- and 46/6 each e Have suitable perzonanty 5 yes Equipment, the world-renowned 
—EX-CANADIAN EX-GOVT. ROTARY = B+. , at 0 ilitie ! : ¢ ORTOFON dynamic Pick-up, with dia- 
TRANSFORMERS for No. 19 receiver. Input nond or sapphire styli,and the WOOL 
OUTPUTS 275 volts 110 M/amps IN ju 1 t and | c 
nh ap ate Mpeg {NGINRERS | requir &. jon ETT Transcription Gramophone Turn 
pletely s 30 - each nstrumentation _ A} . " table 
AUTO WOUND ‘Velaaas changer TRANS. , ‘ mes 
FORMERS Tapped 0 110/200/230/250 volts 
486 eact 350 watts, 57/6 each 
each; 1,000 watts, £6/5/- each 
h; 3,000 warts, £17/10/- 
ROTARY TRANSFORMERS. in 
OUTPUT, 1,200 volts 
ating 10/- each Ditto 
450 volts 50 M/amps 
These latter ones 


-_ 


off A.C. mains with a little 


LARGE RECTIFIERS output 50 volts | amp 
t of 7075 vols A 10/- each 
Ex RAF MORSE TAPPING KEYS, 5)- Taoum L ant f ‘ 
each. SINGLE EARPHONE with carbon | * evelopment int : @ é 
phone 40 ohms. 8/6 eact HN ivantage: also. B.& tes g -) ,) @ 
ROTARY CONVERTORS Input 24 volts tent sduate ‘ » 2 
Output 50 or 100 volts A.C. 500 cycles | pensionat vir er V rite i e) * - 
se at 300 wat £8 10 - each leta f experience and : t ? 
DESK. TYPE TELEPHONES for office inter 


sre ean a |S We Te OU AU TR 
v LTMETERS switchboard type, 6 inch Sur er (male ‘ re . 
scale ¢ 0 co 200 volts, 25/-each. Ditto 0 to 100 volts = # oR aM Drocesae : * Designed for the connoisseur, the MA5 
Ex GOVT E.H.T. TRANSFORMERS. Large jut apy t be of eit DE-LUXE ISW _ Ultralinear Amplifier 
’ wo transformers in one case in Oil Inpuc | [te x \ oe , has EL34 output valves, a ‘* C-core"’ 
230 voles | UT 5. K.V. at 30 4 po Cation 0 ‘ i ne transformer, a frequency response from 
ope . ied separately oo an | sie Seeger, se & , 10-10,000 c's 2 db and distortion of 


approx. 34in. x Jin. » ask : 0.1%, at 1OW 
x 44 145) - each he — : - 


3 Sir r on ele : ment Designed for use with the ORTOFON 
y NSF RMERS made to order with ; ’ g 

; y TRA SFOR! der is e ask for quote y ; —— —" + te « Pick-up, the ORTO/PFA is a high-gain 
erou he P stock. Please ask for eq ‘ e . ears’ low-noise pre-amplifier providing 36 


eicTENSION nen eee tet ee oxy - re, of combinations of equalization 
4 anim . > ‘ 
‘ , anteed, 10/9 each a ind Works. M , 5) | Mail orders only pending the openin 
FORMER 110 olt , . 
rane eh ee e . +. a — ’ ated Tonge of our new showrooms. 
a yaar on 90 watt Auto Traaetorme nici lepartment of i Trade and Export enquiries invited. 
harge et as t >IF o ~ - 


110780 volts.” 1019 each." Guarantaed ied eantalation pon, wie! at cx: JOWN LIONNET & CO 
nts in Eire & Northern Ireland, please ask | ‘"F **berae month vacation ant ° 
‘ atmos p! ant w 
for quotation as to carriage charges. The above | som . r DEPT , 62-63 Queen Street, London, E.C.4 


u Ar an 
charges only apply to England | Uni verate ef Beit r At. a0 it r= Dp 58 | Tel: CiTy 7167 


N 
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MODERN RECORDERS ss!" 


May, 1956 


Modern Sound Equipments offe 
designs of tape recorders Corpor e equ 

MOTEK press-button de dy { N . C RXS.112/114 (1! 

The specifications ir id y fa sw h are re ‘ , new 37/6. Bee  ke/s., new, with vaive 
not normally available ) ‘ ‘ 4¢ . i ae ; £7/10 . oe a Grar 
but appreciated by © dis ‘ ] 


? : . 30 
enthusiast . 


rrard 

SYNCH : 

22 
; SPEAKERS 

Very high y nd Peles ¢ able CATORS 

absolutely y / P 

made P 


T 50/- (carr dwitches 
16. TRANSFORMERS, new 


' 


i ‘ 
U.S.A. BOXES 
A 


| SUPPRESSORS, radi 
15/6 VIBRAPACKS, | 
22/6, M 17/6 peach 
10/- 4 VITREOUS 
r 10 QO 100 Q 25 w. 
‘ 1 6 each. BRAND NEW UNITS 
TYPES R.Y. 26 or 27. 276 tage 2/6), RF24, RF 
106. LF. AMPLIFIER 178, 13 Mc/s, with va 
176 AERIAL RELAYS 
‘ 76. DYNAMOTORS, 1). v. input 0 
‘ t 106. for these, 2%. EDDY- 
STONE A seed, 15 t ’ 
13/6 (car 
96. 1366 w impr 
R1392A “ 


WORK « 


A (carr THROAT 
A 26 BENDIX RA-10/DA DB 
“i " “ - ‘ 
. , 4 METAL RECTIFIERS 
J ( an 76. 
Price 46 Gas CA p ¢ to's 25 
Standard Model t 


two 


ew, with va 
POWER UNIT 301. | 

4 4 : 

A 10-wa < . “ o . 40 BC840 
available at 65 Gas . 


90 


WwW 


MODERN SOUND EQUIPMENTS 


an ~~ 
16 Pattison Road, London, S.E.I8 M A W. A. BENSON (WW SUPERADIO 
$08 Rathbone Rd W'chapel) LTD., 116 


' | PME? Liverpool, 13 Whitechapel, 
THE RECORD SHOP - pany ‘ STO 1604 
141 Plumstead Road, S.E.18 


Liver- 
pool 1. ROY 1190 


—— 


‘TANNOY’ 


SOUND EQUIPMENT 


y) 


— 


SIFAM ELECTRICAL INSTRUMENT CO. L 


SPECIAL OFFER 
G.E.C. & B.TH. 


GERMANIUM CRYSTAL 
DIODES 


THIS FASTENER W 
APPLICATIONS—SIMPLE 
SELF-LOCKING MADE 


VARIETY OF TYPES ANI _ COPPER INSTRUMENT WIRE 

. : ENAMELLEL TINNED, LITZ 
SPECIAL FASTENER ( Si - TTON ANI LK COVERED 
CUSTOMERS’ REQUIREMENT BA SCREW 
WIDELY USED IN THE RADIO soldering tags 
INDUSTRY = ~— EBONITE AND BAKELITE PANELS 
FNOL ROD, PAXOLIN TYPE COllL 
FORMER AND TUBES 
' y prete fs ALL DIAMETER 
DEPT ww " 


Ay resea END STAMP FOR LIST. TRADE SUPPLIED 
Oddie, Bradbury & Cull Ltd., Southampton ; 


r 


_— ¢.-W . ‘ POST RADIO SUPPLIES 


age 


nk, I i Ame 33 Bourne Gardens, London, E.4 
— k letters. full gualin and experien 
quote M2C/41540/¥ 24 


May, 


(E 
A 


6, Kir 
134/6A 


1956 


Wreress Worip 


SITUATIONS VAGANT 
Company require 
lalson 


the Lon 
tating age 


required 


y, C.A.V Ltd 
t trument en neer 
N.¢ ) ~~ alent in eles 
t | r development 
appara 
and fuel 


f protot 
ver design uf 
peratior for 
ist 


requ 
neer 


pre 


Aperience 
erience, t 


0259 


experience 
intenance 
Grove 


t, Cheshire 


N requires Lecturer at 
ng Centre Arborfield 
in electrical engineering 

experience i radi 
Burn 


4 uperannusti 
ation i 
British Tele 
aplow Cour 
of qualif 
required and 
) 90K 


nistr of Supp 
hment, Malvern tu 
iques for, and make 
a wide 

eu 

hool 


yuld have | 
equiv. in 


17'-1.V. TUBES-14° 


17" TUBES £7.10.0 
14" TUBES £5.10.0 


6 MONTHS’ GUARANTEE 


RECTANGLE, LATEST TYPES. Picase 
state type and make required plainly 
Huge purchase makes this possible 


12in.—45—all of modern manufacture 


CLEARANCE 


Other types may be on our list of excess 
stock Must be cleared, from 12/6 each 
Allsizes to l6in. Ins.,carr., on alltypes, 156 


CANDELABRUM, 199 
J-light fitting 


WITH FREE GIFT OF 
SHADE BOWLS (pos. 2/9) 


back guaranteed. Print name and address 


SPEAKERS, 8/9. Bin. std P.M, 3-5 
ohms. Guaranteed. Post 1/9 


V.H.F. 1125 RECEIVER, 7/9. Complete 
with valves. Drawing Free. New X.W.D 
Post 2/3 


V.H.F. 24 RECEIVER, 10/6. Complete 
with valves. New X.W.D. Post 2/3 


V.H.F. 1466 RECEIVER, 276. Complere 
with valves Tunes 30-40 Mc/s Tuning 
dialand gang. Free drawing with purchase 
Carr. 4/6 


AMPLIFIER NO. 165 59%. XWO 
Contains resist., conds., coils, trans., ex 
with drawing. Post 1/9 (jess valves) 


RECEIVER No. 71. 69. X.W.D. Full 
of gear, resis., etc.; Works V.H.F. Drawings 
free with order. Post 1/9 (less valves) 


TRANSMITTER Wo. 50, 69. X.W.D 
V.H.F. with coils, cuning conds., fixed 
resist., switching, etc., less valves 


"9 


METAL RECTIFIERS, 5/9. 250 v..200mA 
Post 1/3 


METAL RECTIFIERS, 3/9. 250 v.80mA 
post i/3 


TELEPHONE 
serTs, 12/6. 
Complete with 
tapper, bell, jack 
plugs, etc. (less 
handset). Post 
3/6 


O.P. TRANSFORMERS, 1/3 


ohms. Salvage, guaranteed. Post 


COIL PACKS, 3/9. Complete with 2 
gang cond.; pair 465 1.F.s, (similar drawing) 
and dial. Post 2/3 


POWER TRANSFORMER, 159. Mains 
350-0-350 v. 250m amp.,6 v.@ 5 amp.,4¥ 
@Samp..4v. @ S$ amp.; with isolated 
winding for2 of 4v. tubes. Post 2/3 


POWER TRANSFORMER, 15/9. Mains 
350-0-350 v. 250 m/amp.,6 v. @ 5 amp.. 
6 v. @ 5 amp., 22 voit at 14 amp. Post 2/3, 


| 


good physics 
appoint 


1 experience) 

thin ranges 

10—&885 

ation rm from 
and Scientific RB ter 
Street, ‘London, 8.W.1, queens 
closing Gate 21 May, 186. [ \ 


621 ROMFORD ROAD, LONDON. £.12 
CWO os COD ° TEL* GRA 6677 
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SITUATIONS VACANT 
ECHNICAL writer.-Young man required t 
Muirhead & Co., Ltd precision 1 ectrica 


advertisement 

tus, Magslips and general laboratory instru 

Apr h 

this specialised form < writing together 

experience I 

tro-mechanical P and servo mechan 
advantay 


ments 


in 


manor Beckenham Cent 
mration of operating ins 
eaflets, testing pr cedure a 

copy for picture telegraph appara 


cant Ould have an aptitude for 


Knowledge of ¢« o 


scheme and excelien 

canteen facilities are 

) riting, Stating age. ex 
salar to the ersonne!| Manage 

9 


ABORATORY technician required i 


cludin 


tors and 


g 


rlopn 
interesting 


rt 


com 


ants shoul 


Nationa 


Certificates 


ent work in connection 
ange f electronic equipment 
munication computors 


<p and test apparatus 


hav as 4 minimum, th 


Certificate or appropriate C 


in addition, severa 
manner f operation 
testing of electronk 
equipment applica 
ce but in possession of 
cates in Radio or other 
will be considered 
tive salarie and 


employment including Pension 
Assurance 


ADIO om 


patr ‘attor 


exp utriat) 
mv ifficie previous communication 


n 


grat 
xteenth 
weriod of three months 

dition to the salary Liberal 


BOA 
am 


ECHN 


cheme 5-ca week Ay 
Officer, Mullard 
Cross Oak Lane, Salfor 


er requir y Weat Africa 


orporatior 


agor 
invited r officer 
Mee nee 


plus £300 


pay—£1,200 pa. Alternative! 
iMcers will be accepted with provi | 
at mimenci 


A 


pa 
pa 


rrangements will be made 


training in West Africa 


ity 


f 


s 


scheme is in operati 
the annual salary for 


granted, first-class accommodatior 
toa electricity and school fee 
U.K. domicile allowance f 


school under 12 years A car loa 


vailable, together with a generou 


to-duty allowance.—Applications to Pe 
Officer (Associated Companies), P 406 


l 
( 


He 


Middl 


VICIAN, 


aeqensters London Airport Pelt 


SITUATIONS WaANvEee 
age Ka 


first-class pass radio a “Box 135! 


EARN 
“ equipment combined witn 


Nadk 


it 


Chemistry, 
letaiis 
London, 


CY 
t * 


NOTHING 
i ave c& " 
for you e the BN AS. advt. page 126 
VV REL Eee operating, attendance and 
ourse Stamp for reply lo Ma anager 


Manor Gdn London 


TULL 
f 


Y 


to 


Gl 
e ( 


nd 


hooi 


I 


a. 


TECHNICAL TRAINING 


as you do it ® provide 


Electricity 
etc 


Guilds (Electrica etc 
terms, over 95 
detalis of modern courses | 
Electrical Technology send 
handbook, free and post free 
t 8 ) 29 Wright's Lar 


TUITION 
succeeds like success What 
wv @ thousand times we ae 


TIME courses for PMG 


Telecommunications, Radar 
and B.8c.(Eng.); prospect 
College, Hull 


M.I.Mech.E., AM Brit IRE 
1 e 


othe 


the 


i 


trom 


EM 


ficat 


— 


har 


Mint 


enthusiast, or for those aiming # 
rit LAR.E.. City and Gulid rt 
profession al examinations Trair 
Mege operated by Eritein's largest 


No 


br anches o i“ 
rite for 144 pene 
(Dept. 5875), 29 


Radio ~~ ~ Brit IRE 
TERB et or 


ns; over 95% 

and Home 

wf Radio 
Handbook——Free 
Wright's Lane 


+B] 


* organisation Moderate fees Wr 
Institutes, Dept. WW28 London 


IRELESS telegraphy Merchant 
i 


hr 
Rd 


sury 


7) 


equipment 


PMO 
Laecence 


in 


to youths 16 upwards 

crative positions as radio ! 
ish Rehow of Tae raphy. 179, Clap 
BW Es 908) Recognised 4 
f Hai noati on, A. 90 fees, moder: 
Gay and evening tuition: also postal 


theory of wireless telegraphy for 
Certs. snd Amateur Tr 


PROGRES 


INSTRU ME) 
COMMUNK 
MEN’! I 
KOUIPME) 
SENIOR D 
GINEERS 
tar i 


k 
Lip GRI 
BREN TFOR 


VALVE @ 
3-4 16 , 
voltage pane 
and PLAYING 
44-5.0 
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16 eithe 
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Carr 
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RF 


B00Ks 
60 coe 
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MAJOR 
10-VALVE 
RADIOGRAM 
CHASSIS £34 


. 
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~®% 


VALITY AMPLIFIERS 


6 
sani nv + 
Arkesey 
Doncaster 


Jeotes 
~HEVELOPME NTS 


Lane lh te 


e 
|. 
| 


TUITION 


INSTRUCTIONS, ETC ’ ss unit sually 


AMHURST 
OMBE 


TELES( 
Nr 


Pe 


May, 1956 


EFFICIENT INEXPENSIVE 
CROSSOVER NETWORK 


2,000 


the 


ycles 
speaker 
Thus the 
ruly 


larger 
load 
speaker car 


of the 
rail treble 
emphasize the per frequencies 


upE 
1,000 side of the 
both speakers are virtually side by 
producing a most pleasant emphasis to 
part audio spectrum where the 
meiodic theme is mally scored 


ror approx either 
Crossover 


side 


that 


cycles 
of the 


Description 

2,000 cy 
speakers 

This requ 


Crossover appro 
For 2x |5 ohw 


Note.) eme 


ade enquiries invite 


rder All enquiries to 


F. W. Drake & Co. (Elec) Ltd. 
South Green Works, 
Billericay, 


Kennel Lane 
Essex 


CASH PRICE ONLY. NO 
INTEREST CHARGES ON WEBB’S 
“6 MONTHS CREDIT PLAN”’, 
and no instalments to worry about. 
You pay by Banker’s order. 
EXAMPLES 
Eddystone ‘‘ 840A" 

Communications Receiver £55 
fit and 6 £7.68 
“RD Junior” £26 
£5.4.0 and ¢ £3.9.4 


heposit payments of 


Rogers Amplifier 


Deposit payments of 


y combinatior pparatus o Joted 
ROAD 


CLIFFS wr 


weal WEBB’S RADIO 


SUSSEX 
14 SOHO STREET, W.!. GER: ard 2 


te or phone for order forms from 


Ha 


A good 
can de 
while 
are &@ 
with 
design 
permarne 
efficient and a 
qualifi 
Manager, 


ations 


Tt 


PLESSEY COMPANY 


r ide 

1 particulars of 
The Personnel 
Ilford, Essex 


greca 
experier 
Limited, 


n¢ Plessey Company 


COMMERCIAL T.V. 


lelevision and F.M. Broad- 
ulted in vacancies becoming 
in the develop- 
tuners involving new tech- 
1 and manufacture. Salaries 
£650—£1,200 are offered to 
engineers with the required experience, and 
prospects of future advancements are good. 
Write, confidence, giving full particulars 
of experience and qualifications to Box 
No. 1234 


Commercial 
casting have ré 
available for men interested 
ment of V.H.F 
miques | Csigi 
in the range of 


in 
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SWITCHBOARDS A ae Sy THE PLESSEY COMPANY LIMITED 


y invite 

UNG. Ree 

wer Speciotisce io Sed applications from 
miniature Telecommuni 

cation Components 


STAND OFF PHYSICISTS 


INSULATOR PHYSICAL CHEMISTS 
For 1500 volt working AND 


Overall height 1t.! 


Over chassis 06 ENGINEERS 


Silver plated spill 35 
6BA hexagon st 


A SPECIAL PURCHASE ancien oe aes for Development, Design 


of these versatile SWITCHBOARDS from " and Process Control work 
the Air Ministry enables us to offer the com (iMustrotie obproximately actus ; b 
plete Staltiatior ompr sing . > x . P VE 4 ¢ 
SWITCHBOARD A. D. 1240 MINITRIMMER either on fixed and varia l 
snceney Capes Was poche lsc tort resistors or on capacitors of 
pares Case (10 years spares) > hood pe : 
perator tle ne ' S r raxi / ; . . . ‘ 4 a 
Operator's Head and Breast Set sums eanaeiiies ro f all types. Written applica- 
to l3pF Voltage : ° ss . } : 
st of data sheets and | SOODC. Base 4” | tions, giving personal par 
photos ill be en f square with fixing d ' F afi . ‘ 
e deposit. of 20, (re. || centres for 10 BA \ ticulars and salary required, 


urned on receipt of || 4° part should be addressed to 
photos in goo r r 


tur 


Details from:— 


itchboar« D. 1240, this unit has 2 Dr. R. S. Vincent, Chief 
’ ines plus 14 Extensions plus J ‘ “4 
' ositior It can easily be modified Engineer, Components 
16 tension lines plus Operator, or a 
s plus 7 Extensions plus Division, The Plessey 
rany use between these (e.g. 3 Ex ’ 


ange lines plus |3 Extensions plus Operator) 


Cc -imited, 
Enquiries egy --~' ~ 4c Parts DEVELOPMENTS co. LTD. K ‘ pa oe roa : ‘ 
HATTER & DAVIS (RELAYS) LTD | ULVERSTON, NORTH LANCS _. : 


126, Kensal Road, London, W.10 Tel: ULVERSTON 3306 Swindon, Wiltshire. 
LADbroke 0666 


CABLE sett *éciits 
A SPECIAL OFFER OF Ail prices por 10026. iat, tnscappied 04404, Pell| 


Viaeti 51 886 1536 


36¢. man [loos ats A. V. ROE & CO. LTD. 


R.A.F. Type 50 


sft. « i 37 uF 


See So egpebip tcaiorn pan WOODFORD, CHESHIRE 
iia. Tubsias Stee! BRIDISCO (W), 501 GREEN LANES, LONDON, N4 ’ 


ated 


offer Senior Appointments in their 
Instrument Research Department 


’ ‘ ’ ’ ’ 1. A Senior Servo Engineer to 
MAST tos KE N (¢ | NX E KE R \ work on missile control prob 


lems 


» tract a, ie 
Vacancies exist in the Test 
£8.10. 0 ONLY » : 2. A Physicist or Mathematician 
(Carr. 7 6) Gear Laboratories of an en- to work on theoretical control 


——o » _—— . yroblems Minimum quali 
MAST ts particularity gineering company located in Reostone honours degre: 
a PM. and 33 the London area for the 
COMMERCIAL , A Senior Engineer to work 
ther following staff:— on digital computing problems 
. ¥ Kixtra 4ft. sections ean be Design and Development Minimum qualifications 

o S16 par oncties Engineers honours degree or equivalent 


a and four years experience 
AERIAL MAS Maintenance Engineers. 
ARMY TYPE No. |. ZA 27691 All the above appointments are 
Instrument Makers. in the higher salaries group and 
—_ remuneration will be commensurate 
32 ft. HIGH ies Applicants should have had with qualifications and experience 
previous experience of this 


weigh 
ew-in sé of approx lin. dia 


Woodford is in the country 10 
ay painced ther with complete class of work based on a sound miles south of Manchester, within 
° ‘ pegs, etc All 


; knowledge of electronic prin easy reach of the city itself and the 
bag. Ideal for per 8 I Derbyshire hills 


. 


veight installations or test ciples. A generous salary will 
ghts, came Applicants should write to The 
etc £5 .10.0 (carr 7 6) be paid to the selected candi- ( ra Engineer, Weapons , kee 
. HATTER & DAVIS (Relays) LTD dates Please reply, giving Division, A. V. Roe & Co. Lid 
le nd , é Che 
(Dept. WW) 126 Kensal Rd., London, W.10. full details to Box No. 1233. Woodford, Cheshire 
LADbroke 0666 
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NEW BOOKS 
ON RADIO & TELEVISION 


World Radio Handbook, by Lund 
Johansen, 1956. Postage 6d 

A Beginner's Guide to Radio, by F. J 
Camm. Postage 6d 

Practical T.V. Aerial Manual for Bands 
land Ill, by E. Laidlaw. Postage 4d 

How to Make Aerials for T.V. Bands | 
and itt, and V.H.F. Bands fi, 10 
different designs. Postage 4d 

The A.R.RLL. Handbook 1956 edition 
Postage 1/3 

Magnetic Recording Handbook 
Hickman Postage | 

haracter and les system testing ar High Fidelity, the Why and How for 

al and hydrau Amateurs, by G. A. Briggs. Postage 

ents | 

Television Servicing for Beginners 
Book |, by L. G. Furley. Postage 4d 

Basic Audio Course, by D. C. Hoefler 
Postage |/- 

Practical 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 


ARMAMENTS DIVISION 


106 
7/6 


ELECTRONIC AND 
ENGINEERS 


SENIOR ELECTRICAL 46 


26 


Elect 30 


and 
we ap ms 


\ number 


f Senior Ex th ectr 
yssociated with the fligh " 


required for work “ 

21 
The work i 1 includ 
the 
ompe 


of @ very ed } inte i 
if the beha f l tallations including mechan 
ompor 


analysis 
nents, in addit nd electrical 
nN or electrical « 


radio and t 


and 
radar 


number of year gineering is esser 46 
for these positions, and t peri r f mmunications 


very suitable qualifica 


22 
and Transistor 
S. Kendal. Postage 4d 


A university « ee t ess al f these positions but Transistors 


experience of experi tal wor ily desirable 


practical experier 


36 


complete lists of English 
and American books and periodicals 


UNIVERSAL BOOK CO. 


12 LITTLE NEWPORT STREET, 
LONDON, W.C.2 (adjoining Lisle 


Circuits, by! 
Wr 


These positions are rt t post | carry attractive salaries and excellent prospect ite or call for 
i i I 


Pleasant working « are provided and an attractive superannuat 
a 


heme is in operati 


Officer, Sir W. G. Armst 


ference FT/11/ARM/T 


1/1 replies should be addre ul Appi 
Whit lircra/ i j rion, N enc 


imiment 


, Unotng re i) < 
rth Quoting + ! treet) 


BRASS, COPPER. DURAL. MALVYN ENGINEERING WORKS 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE TRIP, WIR 
3,000 STANDARD STOCK SIZES 

Quantity too Smal: List on Applicatior 


H. ROLLET & Co. Ltd. 

6 Chesham Place, S.W.1 LOane 
ALSO AT LIVERPOOL, BIRMINGHAM 
MANCHESTER, LEEDS 


“THE COMIT” 
AERIAL 


THE EASIEST AND CHEAPEST WAY O 
SATISFYING BAND iit CUSTOMERS 
DELIVERY FROM STOCK. SEND FOR LIST 
TELECRAFT LTD. 
QUADRANT WORKS, WORTLEY AD... 
WEST CROYDON, SURREY 
Thornton Heath 1191-2-3 


Manufacturers of Chassis, Small 
Pressings, Machined Components, 
Wiring and Mechanical Assemblies, 
to specification. 
sgle and F « Quantities 
100 PARK ROAD, WARE, HERTS. 
Ware 465 


3463 


Telephone 


LOUDSPEAKER CABINETS 

GOODMANS © w.B. 
KELLY and JENSEN 

STANDARD BASS REFLEX CABINETS 


Fully finished in Walnut, Mahogany or Oak 
Cabinets for 8° Speakers €9 10” § £9.10 


ALL POPULAR CIRCUITS 12° Speakers €10. Ca-riage paid 


COVENTRY RADIO Demonstrations without Appointment 


You can see your cabinet being made 
cabinet-making workshop 
7 925 ‘eden ie sand Amplifiers 
189, DUNSTABLE ROAD, 
LUTON, BEDS 


p— Why WASTE TIME 


METER 
REPAIRS 


Give that its best chance G.E.C. 


FIT QUALITY COMPONENTS 


Catalogue ! 


set 


All types - Any make 
Single and Multi-range repaired 
and recalibrated 
Meters corverted and re-scaled 
PHONE FOR IMMEDIATE SERVICE 
E.1.R. INSTRUMENTS LTD 
329 Kilburn Lane, London, W.9 


LADobroke 4168 


m our 
s made to order 
LOUDSPEAKERS 
Open till 5.30 Saturdays 


A. DAVIES & CO. (Cabinet Makers) 


1Parkhill Piace, off Parkhill Road, London, 
N.W.3 GULLIVER 5775 


Phone: Luton 2677 Tel 


TELETRON SUPER INDUCTOR COILS 


RECORD PLAYERS! 
AMPLIFIED PLAYERS! 
GRAM MOTORS! 
AUTOCHANGERS 
CABINETS! 

Many to be eared at le 


The finest method 
for cleaning records 


Ze 


ee 


than half price 

Mot 
well-known manufa 
100/125, 200/250 A 
334, 45 8 


neutral by .electo 


rs by 


curer 


jJ-apeed Gram 


7 guinea value 
Our price €3,10,0 
fixted Acos ¢ 


twin 


3~.peed Record Players 
HGP 59 
Rexine case with lid, ficced clasps and 
Worth 10 gns.! Our price €7.15.46 
Carriage, Packing & Insurance 5/6 

end stamp for complete borgair 


RONALD WILSON & 


12 Bridge Street, Worcester 


pick-ups, with sapphir 


co. 


Already over 5,000 enthusiastic users 


‘Dust Bug” 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


PATENT APPLIED } 


THE 


Price reduced to 17/6 (plus 7/- purchase tax) 
From your local dealer or 
CECIL E. WATTS 
Conaudian and Engineer Sound Recording an/ Reproduct 
Oakleigh Grange, High Cross, nr. Uckfield, Sussex 


FERRITE ROD AERIALS 
on high permeability Ferroxcube 
Medium wave 8/9. Dual wave 12/9. 
Type HAX Selective 
crystal diode coil for tape 
and §=Quality amplifiers 
High Q @ Litz wound 
Dust cored 
HAX.L (LW), 
Dual wave TRF 
matched pairs (as illus 
trated) 7/— pr. Transistor 
coile—4.F.T.’s, etc., ete 
BAND III Convertor Coll Set 15 Cireuit aod Wiring 
Diagram 34. Available from leading stockists 
si complete data and cirewits 
THE TELETRON CO. LTD. 
266, Nightingale Road, London, N.9. BOW aas7 


WV ound 


rod, 


r 
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THE FAIREY 
AVIATION COMPANY 
LIMITED 


WEAPON DIVISION 
require 
ELECTRONIC AND 
ELECTRO-MECHANICAL 
ENGINEERS 


Section Leaders and Assis- 
tants are required for small 
teams to prepare and field test 
Guided Weapons and to carry 
out further development in 
the laboratories. Section 
Leaders are required to have 
at least H.N.C. (or equivalent) 
and experience of one or more 
of the following:—microwave; 
pulse or communication tech- 
niques; small gyro- 
D.C. amplifiers or 
electro-mechanical instru- 
ments Assistant Engineers 
O.N.C. 
standard and have, preferably 
but not essentially, similar 
Suitable training 
and experience in H.M. Forces 
would be an advantage 
for either grades of these 
vacancies These positions 
offer unique opportunities for 
advancement and the obtain- 
ing of higher qualifications is 
encouraged. Excellent salaries 
Pension scheme. 


servos; 


scopes, 


should be up to 


experience. 


and bonus. 


Apply, quoting Ref. WW/59, 
to the Assistant Manager, The 
Fairey Aviation Co. Ltd., 
Weapon Dhivision, Cranford 
Lane, Heston, Nr. Hounslow, 
Middx 


CENTRAL ELECTRICITY 
AUTHORITY 


North-Eastern Division 


FOURTH ASSISTANT ENGINEER 
TECHNICAL DEPARTMENT 
(TELECOMMUNICATIONS) 


Applications are invited for 
the above appointment with 
Headquarters at Newcastle- 
upon- Tyne. 

Applicants should have had 
experience in the _ installation 
and maintenance of automatic 
telephone equipment Some 
knowledge of Electronics would 
be an advantage. 

Technical qualifications of 
Graduate I.E.E. standard are 
desirable. 

The salary for this appoint- 
ment (which is superannuable 
will be in accordance with the 
National Joint Board Agree- 
ment, Grade 6, Schedule “B” 
£600-£785 per annum) and 
will commence at a point com- 
mensurate with qualifications 
and experience. 

Forms of application may be 
obtained from Divisional Estab- 
lishments Officer, Central Elec- 
tricity Authority, North Eastern 
Division, Carliol House, New- 
castle-upon-Tyne, 1, to whom 
they should be returned to arrive 
not later than 2nd May, 1956 


* 


*Radiospares” 


Ouality Parts 


The 
Service Engineer's 


First Choice 


* 


Appointments with the British 
Tabulating Machine Company 
Limited, at Letchworth, 
Herts. 


ELECTRONICS 


In keeping with its expansion 
programme and ever increas- 
ing use of electronics for 
accounting and _ statistical 
problems, this Company, 
already well established in 
this field, is looking for a few 
senior men able to take charge 
of design and development of 
electronic calculating and com- 
puting machinery. 


Desired qualifications include 
a recognised degree in electri- 
cal engineering, physics or 
mathematics and practical ex- 
perience in the use of elec- 
tronics, preferably as applied 
to computing techniques. 


Applications should be ad- 
dressed, in the first instance, to 
Personnel Superintendent, 
quoting reference: WW/19. 


SENIOR 
ENGINEER 


wanted by 
Felgate Radio Ltd. 


Degree or similar qualification 
Candidates who have 


been associated with production 


necessary. 
will receive preference. 


Duties include the design of 
domestic radio and television, high 
fidelity 


miniature 


audio equipment and 


transmitter receivers. 


Apply Managing Director : 
FELGATE RADIO LTD. 
Felgate House, Studland Street, 

Hammersmith, W.6 


‘OURS ALONE 


YES, FACE IT: 


|FOR 5 MINUTES! 


We must fight the Fire Fiend ALONE 
before the Fire Brigade gets here. 
Please send details of NU-SWIFT 
rapid and reliable Fire Extinguishers— 

BEFORE IT IS TOO LATE! 
Name 


Address 
Post NOW to Nu-Swift Led. 25 Piccadilly W.1 


Royal Navy 


Wrretess Worip 


radar system. 


personnel 


in the first place, be 
perience. 


Apply in confidence to Box 1251 c/o. 


SENIOR 
GROUND RADAR ENGINEER 


A firm in the London area invites applications 
to fill a highly responsible position which entails 
the planning and development of a complete 
Applicants 
development and operational experience and pre- 
ferably some responsibility for administration of 


should have had 


The position will entail travel in this country 
and possibly abroad and the salary offered will, 
commensurate 
Opportunities for 
are excellent and housing assistance will be given. 


with ex- 
rapid promotion 


“W.W.” 


LOCKWOOD 


Fine Cabinets 


ma work 


Rad 


LOCKWOOD & ‘COMPANY 


Lowland Kd., Har 


Special Bargains 
verre Tele 


WAVEMSTERS Typ 


MOTOR ALTERNATORS 
input, dua t 


i 
motor alt 


TEST TRANSFORMERS 


MOTORS 


Leslie Dixon A Co. 
Dept. A. 214 Queenstown Road, London, §.W.8 
Telephone ; MA 9 
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SENIOR 
DRAUGHTSMEN 


Due to 
Electronics 


expansion of the 

Division of The 
Plessey Company Limited 
there are several vacancies for 
experienced men in_ the 


following fields 


1. Design of a wide range of 
electronic equipment, in 
cluding work to Service 
requirements 


Mechanical design of 
precision mechanisms for 
quantity production 


These carry attrac- 
tive salaries and long-term 
prospects in reward for hard 
work and offer gocd staff 
conditions including super 
annuation and insurance 
schemes. Applications, which 
will be treated in confidence, 
hould be addressed to:— 


Vacancies 


The Plessey Company 
Limited, 
VICARAGE LANE, 
ESSEX 


ILFORD 


Pure Nickel Scrap 
Mixed Nickel, Tungsten 

crap and all Non 
Ferrous Scrap Metals 


WANTED 


D. HARRIS 
28 GEARY ROAD 
DOLLIS HILL 
LONDON 


offers: 


LYONS 


RADIO LTD. 


BAND Ul CONVERTERS 
4 KR® 


Ke 
ad 


pker's 
“6 19 6 
BEAT FREQUENCY OSCILLATORS 


I 
b 


voltr r H 
10 « 
niet 


! 8/126, carriag 
TRANSMITTER RECEIVERS TYPE 58 


Hang 


OA ' 
MAGNETRI NS. Boquiries & 


3 GOLDHAWK ROAD (Dept. M.W. 
SHEPHERDS BUSH, LONDON, W. 12 


ephone : Shepherds Bust 1739 


High Fidelity Amplifiers and 
Pre-amplifier tone compensation 
Write for details to: 


GOODSELL 


40 Gardner Street Brighton | Sussex 


Tel.: Brighton 26735 


units 


PA TTERNING ? 


A) 


THE SPENCER -WEST 
PATTERNING REMOVAL 
UNIT TYPE 54 


with any Band 
ar patte ng ca 


nvertor unit and Y 
sed by Band 


gf guar anteed 


PRICE ‘25/- 


tions fors g supplied. Wew 
oe ape oval f ] days against cash on 
r Deale 


“SPENCER - WEST 


LIMITED 
QUAY WORKS, GT. YARMOUTH 
Phones 4/794 / 3009 
ams: Spencer-West, Gt. Yarmouth 


Complete 
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rhe Guided Weapon 
. , . > | = 
Flight Trials Division 
} for f in iff 
SENIOR ENGINEER. 
1 electronic engineer re red 
fa at tomes pen WEAPONS RESEARCH DIVISION 
1 en y circuit design 
should be aged 28-35 years 
poe len By Fang A. V. ROE & CO., LTD., WOODFORD, CHESHIRE 
full Technological Certificate 
ar nteresting work for a man 
“ hnical initiative Senior appointments in the Instrument Research Depart- 
ENGINEERING ASSISTANTS ment, are as follows 
’ 1 with 2-3 years’ electronic 
experience are sequised to |. A SENIOR SERVO ENGINEER 


ip the telemetry development to work on missile control problems 


offer opportunities | for 2. A PHYSICIST OR MATHEMATICIAN 
it development, prototype 
and the application a to work on theoretical contro! problems Minimum 


borne and ground equip- qualifications are an Honours Degree 


shoul ¢ aged 24-28 years A SENIOR ENGINEER 
jualifications equivalent to 


: to work on digital computin roblems. Minimum 
yA r ©. & G. Final Certificate & ae 


qualifications are an clonours Degree or equivalent and 
rEST EQUIPMENT ENGINEER- 4 years’ experience 
ING ASSISTANTS 


number of All the above appointments are in che higher salaries group and 


remuneration will be commensurate with qualifications and 
experience 


Woodford is in the country, ten miles South of Manchester, it is within 


- easy reach of the City itse and the Derbyshire Hills 
r equivalent and have 


~ Fn ne hapa APPLICANTS SHOULD WRITE TO THE 

full details of on CHIEF ENGINEER, WEAPONS RESEARCH 

5 grewtons enperietn DIVISION, A. V. ROE & CO., LTD., WOOD. 
Technical Employ FORD, CHESHIRE. 


Propeller Limited, 


INSTRUMENT || The Edison Swan Electric Co. Ltd., 


¢ J = J + ; . . . 
-NGINEER Cosmos Works, Brimsdown, Enfield, Middlesex. 
SIR GEORGE GODFREY 


& PARTNERS LTD. require has vacancies in its Research and Development 


a young engineer with O.N.C. Laboratories for . 
ind some experience in the 
Electronic Instrument field to . CIRCUIT DEVELOPMENT and Application Engineers for Colour Tele 
build up a small department vision investigations 


cove g the umentatio 
ering he instr tation . CIRCUIT DEVELOPMENT and Application Engineers, for Black and 


White Television development work 


ol 
4 8 Py a » 
GUIDED WEAI ON . ENGINEERS for development work on Television and F.M. Amplifier 
TURBO MACHINERY problems. Previous experience in V.H.F. or FM. required 


actuated bv hot gases. This . CATHODE RAY TUBE Development Engineers for development work on 
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